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FOREWORD

This study was conducted with the hope that the informa-

taion obtained could be applied throughout the-State of

Wisconsin to help the-Various Vocational, Technical and

Adult Education Districts upgrade their data processing programs.

The need to keep our programs in time with the changing

technology in the data processing field is being felt by

everyone concerned with the training of technicians employed

in these areas.

In ieneral, it is constructive to look at wh'it we are

doing for our graduates and the people that employ them. This

survey attempts to get the feelings of these groups and tries

to draw same conclusions from the opinions these groups_have

of our present curricula and what they feel should-be updated

and revised in our programs.

--in order to evaluate the effectiveness Of the ekistinfr

technical prOgrams,:,a,sAecial.concern was given to:toMpile.and.

compare the required skills of-the eiMployers and theAtcquired

skills of the employees.

This Murvey.made 'no attempt to 'determine the degree of

Competency of the data processing employee in perfOrming:the

tasks or the need.for upgrading:his skills Wdoett indicate:.

those competencies which he performs in,addition to those

subjects in which he would-like further training.



CHAPTER I

INTRODUCTION

-

Data Processing is a dynamic distipline within the Wisconsin
Vocational, Technical and Adult Education system;---The rapidly
expanding needs of the Data Processing industry make it
imperative that both instructors and administrators are con-
tinually aware of business'and indUstryis needs in the viable
job market where data processtnustudents seek employment.
One oUthe most- important-Components of.effective:teaching
is the adequacy of the curriculum to insure that what is
being taught-meets the requirements of the ample:4er and the
graduates.

Problem

The problem dealt-with by:this study is fundiMentally
problem ofTeommunicat ion The . major ...line., of...:cOnimunicatiOn

--between instructora- and employers,. 1.s.. the. :,state and diStrict
data,- processi,ig - advisory ..Committees.,...VihiCh.:ProVide a cOnstant
source Of. .evaluatinuand .!Updat int; OurriculUM.': '::HO,IeVer;;.:.:thege
counittees do not, encampatiti=f the ,inajOrityy'Ot'..:bustnes-tan4' .

industry. :Because of -thelliM.itatiOne.::
'eValUatiOn with referenCe t.OtiMe'f-'and-;:e*PerienCeilthere', i,
a',need fOr :a'. structured 'S.OurCe.,Of.:'CUrrinO,IUM:;i:reVieW..:t.O...determine
What. .beint:'deinanded:::.in.;:ithedata..0,0008eing.j0:....:

', . ,.:,

Within the *tat five .,:years. there 'hae:,;not,::boen
,

Ion H.Ett.Y0:001.': ;.;

:is. :':!:?nOlidei.*',.:,thitt.':',Ociftioi.:OUrriCillubie:::.100;.*:.4'..:.,heePlOaak,,IVitb,

tkaininefWObliiiiiiii.6ende
frOm 'graduate. and tbeir 7 .

cUrrieulum :'. cannot: be kinit:4IileVaiit .with, Vie' fleece .:Cf:'

,Ob ective

The :priMarY., objective :of this.: -Project .,..is..,.tO..HaSSeiii.:.ttieieffect:::
of ,..cOmPeten0106-, taught in :Ititiconsin NrOcatiOnit14::.: Teohnicalf:and,.-
Adu34:.:EdUcat iOn Diet* icts :With cin-4hejizob':deMandai'' .4:Thi.OUgniso.n-



evaluation of these competencies, conclusions may be reached
which will lead to recommendations for improvement or updating
of the Associate Degree Data Processing programs presently
offered through the Wisconsin Vocational, Technical and Adult
Education system.

The specific objectives of the study include the following:

1. To interview a sample of former students of the Data
Processing programs throughout the State of Wisconsin
and their respective employers to determine the strengths
and weaknesses of the present program.

2. To survey a larger sample of former students and employers,
via a mail questionnaire, to determine the strengths and
weaknesses of the present program.

3. To survey the instructors in the Data Procnssing programs
to obtain their input as to how the program may be improvPd.

4. To interpret the results of these interviews and surveys
to reach conclusions and give direction for improvement
of the Data Processing program.



CHAPTER II

mETHODOLOGY

During the early stages of development of this study, it was
discovered that District One Technical Institute-Eau Claire
was developing a similar survey with the objective of determining
job entry akills. It was felt that since these two projects
would be surveying the same population and using basically,
the same type of survey instrument, cooperation in gathering
data would be of benefit to both institutions.

The survey instrument developed by District One Technical
Institute was reviewed by the instructors and advisory comiittee
members of Gateway Technical Institute!s. Data Processing
Associate Degree program. It was felt.that District One's
survey instrument, with the addition of several general educa-
tion competencies, would meet the objectiveivof this study.

A mailing ,list was obtained from the WisconsiUTocational,
Technical and Adult Education Districts offering the Data
PrOcessing Associate Degree program of the.1979i-:1974,.ind
1975*raduates. Each. graduate.waiMatigek OiCki,t-cOueieting

cover.jetter,. eurvey instruMeht aid,returh'enireroPef'
Also-included was alsimilar-paCketlithiCh:,Waito;:be4i*en'to
the graduate's supervisor.:-COPieirof'the'COireretterii:,Are
AnAkpriendix'A. The!first mailing was4ent:Februii7976:
'with.a.follow-up mailing onAtarch 3, .1976::,,,AUtiPiiriCeSsing
instrictors were alto sent the the

March-731.,.:1876Hind-0116#'44jiailineA001,13,
1976'i--Tables 1.1ind2'give: a breakdowncif'Oe'ffsut*e4140.0nae

,Although' a higher :return rate Was ilegiired:,",itiiaii:,:determined''
that :the ,number. of responses vas great:_enough:to*.oLsra
conclusions.

District One

Table 1

Graduate Response,

Western Witiconsin
MadiSon Area .'
Gatewty...;..

WaUkeShaCO.,, .

MilwaukewArea:
FOx.,Viilley.:'..
Northeatit 'Wisconsin,

Graduates Response. ,Retnise----
40
.52..

15
8 ,

:-83 22: -20.5
74 26 15.1
15 8
68 24 24:5
49. 14 28.0

.':36 19 52,8
--"----Iforth7Ceittral--7'--7-<--"`-55-7.---

TOTALS.. .M2' T31 do:.3%



Table 2

Employer and Instructor Response
- - , +1.

ota p oyer ota Instructor
ResponseResponse

District One
Western Wisconsin
Madison Area
Gateway
WaUketha Co.
Milladkee Area
Fox Valley
Northeast-:Wisconsin
North Central 9

.TOTALS 115

10
3

15
11
3
12
e
11

2
1
1
3
2
2
1
2
1

T3

The survey instrument consisted of a listing of 75 competencies
on which respondents were requebted to react on a Likert
type scale ranging from 'one-to five on the-four areas of:-
Frequency, Performance, Importance and.Future Need which are
defined as follows:

Frequency--how often a :cOmpetencyls' performet.on
Performance--the.ability of.the anplOyeejn_doinuthis:

competency 'on'th-44i0..:.
Importance--thecritiCalneedof.a'fcompetenCy'on:-Ihe Jab.
Future Need--the anticipated importande- of. vicompoterse..,

In, addition' to this, elevengeneral.eduCationjearning
experiences- were..liste&on:whiCh:graduates.were*iikedo: .

readt:regarding:theAMOUnt:Of 600haili*WhiCh-OhaUld:7be'placed
on'theee-areas. Copies'ofthe:liurVeYAmeitrumentireAn-
Appendix B.

Respondents were asked.on.the survey instrument-if-theYwOuld
be.available..for. a-follow-up intortrieW..'Ipterviews:Were_then-.
conduoted.of graduates.afl&their'iiUpervisOrs.,:-AtOtal0f31'-
gradui-OET:and 32031P1OFerp:were:interviewedlheinterView.
guidejliay be found:in.-Appendix C. . "

When the data had beencolleCted, "it was tabulated,ahalyted
an&reviewed for pur0OsesOt eValuation. :Statieticaltibula-
tions consisted ot:coMOutint:ameihand standart4eViatio0H.
foreach'Competency,. Which wee then. ranked:accOrding. to Mein.

.

4

.egA



C :-re ations were calculated between areas of evaluation,
e g., Frequency, Performance, Importance and Future Need;
and between groups of respondents, e.g., graduates, employers
and instructors. This was done by using Spearmen'y Rank
Correlation Coefficient, adjusting for tied ranks.1 All
correlations were tested at the .01 level of significance.
This test provides assurance that those correlations meeting
this level of significance show true agreement and are not
chance correlations. Tabulation of the interview response
consisted of simple descriptive statistics. Conclusions and
recommendations were developed through a review of this data.

1N. M. Downie and R. W. Heath, Basic Statistical Methods,
(New York: Harper and Row, 1965), P. 207

- 5 -
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CHAPTER III

GRADUATE RESPONSE

RESEARCH FINDINGS AND ANALYSIS

The survey instrument consists of a twiny list of.-76
items on which Data Processing Assoc Olgreelkradustee
were asked to readt on four areis: ay, Perfornamm
Importance and FutOre Need. In addition, gradUates were
asked to indicate the amount of-emphasie required Livia/Oen
general education areas. Table 3 shawl a compirpion of ranks
between competencies. A complete presentatios.of: data,
including means and standard deylition may be found in Appendix D.

'Table 3

Graduate Competency -Ranks'''.

N 162

Future
Competency Importance Frecuency Performance Need

__,..,.:Correot_losioal,errors , _,,,,lA , 0. ,.... 4 . 2

Read 4 program listing 2 1 1 1

, Correct, syntax (clerical
errors 3 2 3 18.6

4 6 3Desk check a program 4

Use job control language
(Control Cards) 5 6 0 4

Test,progrxm using test data 8 10 9 6

Write higher level language
instructions 7 13 12 9

Use codins sheets 8 3 2 38

Test program using live
(met) data 0 18 14 14.6

Perform Drumm maintenance 10 11 17 12

- 0 -

13

4

; 1'1

.

,

f';



Table 3

Graduate Competency Ranks

(Cont.)

Future
ance Fr.cu.ncy Performancó N ed

Prepar a test data for
procrams

Work witb other programmers
on problem

11 18 20 10

12 8 19 15.5

Write compuier operator
instructions 13 32 30 7

-

d 14 15 1 2

Write opt resitilles 18 21
21............_,18.5....___

Write strip rgittis )7 17 13 18.5

Nead4 oross-referenoe
1.114ff 18 14

,IVite sequential disk file
baildlisis rpotists 19 20 15 ;2

Riataiaemory doss

27

20 30- 48

analyit oh
prOW 21 10

lades-segaestial disk
33

44 20

irograms 42.5

Write doosmeatation updats
atter a wog,* rey4stoa

Select appropriate data '
o ases for data

flee tape file handling
routines

24 30 38 13

20 28 23 41

. 7 .

14



Table

Graduate Competency Ranks

(Cont.)

Comeetency , Importance Frequency Perforniance.'" Need;''

Use library routines 27

Use disk sort utility
routines 28

Write subroutines 29

Work with users on roblem 30

Use 'random-disk file
handling routines 31

Prepare a program
documentation_ganual--- 32

Pr are a disk record la out 33

Write instructions for
internal/external.controls 34

Write table searching
instructions 35

Use data communications
routines 38

Use structured programming
techniaues 37

Use card file handling
routtnes

Write table building
instructions

Select file organisation &
access methods for data
filen

27 27

23
-
11'-±

-39 .23

38 52

43 45

48

"

51

45 28

42 40

29 28

59

28 55

30.5

18.5

40

37

40 48 58 40

Prepare a printer spacing
form 41

g

15' ,

34 22



Table 3

Graduate Competency.Ranks

(Cont.)

. Competency Importance Frequency Performance Need

Use company system
standards 42

Prepare a general (logic)
progrim 'flowchart 43

Recommend corrections or
modifications to prOgrams 44

Perfdrm number system
arithmetic 45

Prepare a. taperecord_layout 46

Select appropriate
.

programming language for
problem '47

Suimarime, the controls in-
program to detect errors 48

"
Edit program for effeCtive
'use 'of iUmiliary storage

Use staladard flowchart
7'50-

USe.tape. sort utility
routines 51-

11110 a trace 52

Prepare a card record layout 53

Operate computer for
program tests

Divide a program into
modules,: 55 ,

16

46 21

35 24 39

40 50

41 . 30 .
;5

I ,

38: ,1

68,

5 . 4

se

50 31

37 41 85

57 62 45

It1
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Table 3

Graduate Competency Ranks

(Cont.)

Vompetency Importance Frequency PerforMince Neod

SumMarize.:calculations.
usedTin program 56 61 53 51'

Ple.epare,a.detai1'program
flOwChart .: , ''H' -57.. 49

-ConWert, numbergi between
nUMber .s*stems 58. 47 .

,

Vtie'AqrtUalstorage
techniques 59 1-53

61.5

!hie MaCros 60 52--''
.

Write asseMbler language
instructions 61 65 65 66

Write a:detailed description
of ttHproblem 62 51 69

Write table sorting.
-Instructions 63 64

Prepare a System flowchart 64

Write library routines 65

Write check Aigit cheCking
routines 66

Write chick point-restart
'intstruCtion0--- 67

55

66

69

'Write report program
generator language.
instructions 68

Write form test pattern
69routines.

63

70

- 10 -

.A151 60

57- 43.6

63 64

70 63

66 69

'68 68



Table 3 .

Graduate Competency Ranks

(Cont.)

-Future-
Competency Importance Frequency Performance- Need.

Keypunch program

Prepare a decision table
,

Convert a program -to another
language

Prepare printer carriage

Prepare a grid chart

,Prepare a paper tape
record layout

70 44

71 71

-72 72

73 ' 73

74 74 .

75 75

49 72

71 .

'.-72' .70

73 , 73- ' -,.-,t',

74.- .74'..

.

..'
....:.

.75. , 5
....',.....!,14-,...;

'Competencies were ranked aCCOrding...,to the 'ImOortinCe
.competencY. on: the% job,- which,,Waii:ufied`:as.'the,:,"itindardl'Otic0,00".r".'
-1.00d,fOrlyrequencyr PerfOriiiance,.and'.FutUriei
these areas, a.'differenoSiS
,to*O4siifficien,C4i010cir')Wil0e0ri4ittA141640#44ta,i0i01*
leiti.441;:experIendes'iverej*ei

- -',Vible4LittiegkjjitikL00:04enoi4e
r

:f difference in rank indicates that the competency e may not be 4
14,

,
ranked relatively

c
be 'ranked relatively loW

1 8



Table 4

Data Processing Graduates
Competencies Showing a Difference in Rink

of 15 or More Between Importance and Frequency

Competency
Rank

Importance
Rank

Frequency
Difference
in Rank

Use data communications
routines 36 59 -23

Select appropriate programming
language for problem 47 68 -21

Write computer operator
instructions 13 32 -19

Prepare a program documen-
tation manual 32 48 -16

-
Select appropriate data
names for data

-

25 9 +16
A

Operate comphter for
tests 54 37 +17,program

Use standard flowchart
syMbols 50 25 +25

Keypunch program 70 44 +26

Use company system standards 42 7 +35

The one major area which is revealed by this comparison is "Use
company system standards" which is ranked very high in Frequency,
amd relatively low in Importance. "Keypunch program" and "Use
standard flowchart symbols" also show a great difference in rank,
indicating that these competencies, although ranked low in
Importance are performed frequently. On the other hand, the data
indicates that the competencies "Use data communications routines"
and "Select appropriate programming language for problem", while
not performed frequently are ranked relative high in Importance.

A comparison of ranks between Importance and Performance is given
in Table 5 which shows those competencies with a difference in
rank of 15 or more. A negative difference indicates that the
performance level is ranked lower than importance of the competency,
and may indicate an area which should receive more emphasis in
training. A positive difference indicates an area which may re-
quire less emphasis in training.

- 12 -

19



Table 5

Data Processing Graduates
Competencies Showing a Difference

of 15 or More Between Importance and
in Rank
Performance

Rank
Competency Importance

Read a memory dump

Use data communications
routines

Work with system analyst
on problem

20

Rank Difference
Performance in Rank

36

21

Work with users on roblem 30

Prepare a program documentation
manual 32

.Write computer operator
instructions 13

Select file organization and
access methods for data files 40

48

60

44

52

51

30

56

28

- 24

- 23

22

Convert numbers between number
systems

Select appropriate data
names for data

58

25

--Ude-diek-tort-Utilit -routines-- 28

Prepare a general .(lOgic)
program flowchart 43

Prepare a printer spacing form 41

KeypunCh program 70

Prepare a card record layout 53

Use card file handling routines 38

Prepare a detail program
flowchart 57

43

10

24

22.

49

+15

+15

-+17---

31 +22

16 +22

32 +25

Use standard flowchart symbols 50 25 +25

- 13 -

20



The competency "Read a memory dump" shows the greatest difference
in rank and may indicate a need for further training in this
area. Other competencies ranked relatively high in Importance
and low in Performance are: "Use data communications routines",
"Work with systems analyst on problem" and "Work with users on
problem". Two of these competencies directly relate to an
ability to communicate with others.

Competencies which are ranked relatively high in Performance and
low in Importance are: "Use standard flowchart symbols", and
"Prepare a detail program flowchart". These areas may require
less emphasis in training.

Importance and Furture Need were also compared. In .this_area_a _-
negative difference indicates less need for the competency in
the future, while a positive difference indicates that there will
be more need for the competency in the future. Table 6 shows
those competencies with a difference in rank of 15 or more.

Table 6

Data Processing Graduates
Competencies Showing a Difference in Rank

of 15 or More Between Importance and Future Need

Rank Rank
Competency Importance Future Need

Difference
in Rank

Use coding 8 33 -25

Use card file handling routines
routines 38 61.5 -23.5

Select appropriate programming
language for problem 47 67 -20

Correct syntax (clerical)
errors 3 18.5 -15.5

Use tape file handling routines
routines 26 41 -15

Recommend corrections or
modifications to programs 44 29 +15

Work with users on problem 30 11 +19

Prepare a system flowchart 64 43.5 +20.5

Use company system standards 42 21 +21

Use data communications
routines 36 14 +22

Use structured programming
techniques 37 6 +31

- 14 -



Competencies for Which there may be reduced,,need in the future
are, "Use coding sheets"Use-card file handling routines"
and "Select appropriate prograMming languagefor problem".
The competency which shows thegreatest FUture'Nee&iii,. "Use
structured programming techniques"... Other cOMpetenciee showing
an.increase in Future Need are date CommuniCations routines",
l'Use company, system standards" and "PrePare a sYstem flowchart".---

A review of the graduate response reveals the:following
competencies which_may_TeVire more emphisis--In these areas,
both Importance-and-Future'keed"ire
Frequency and Performance are ranked.low..

Write computer operator instructions
Prepare a program documentation manual
Use data communications routines
Work with users on problem

The following competencies may require less emphasis than they
-presently receive. These areas show relatively low ranks on
Importance and Future Need, and are ranked high on Frequency
and Performance.

Select appropriate data names.for data
- Use card: il0h6dIing- routines_
Use standard flowchart symbols .

Keypunch program.

The two competencleevlisted below-should probably.maintain. their'
level of training, :.The fireticompetency shows a:high rank in
Performance, however, the indicationfOr.a.greater'ItUtUreNeed-:--'
will probably.justifythis:level of:training: The-second-
competency shows a lOW.rank. in performance,-with.t.prdbable.

,_..decreasing.neeVlor:thiscoMpetency;
. .

Use company systems 'standards.
Seleet appropriate programming language for, problem

Rank correlations were computed between areas of response using
Spearman's Rank Correlation Coefficient, adjusting for tied
ranks. Table 7 gives these-correlations.

- 15-
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Table 7

Data Processing:Graduates
RankCOrtelatiOns.-.

Area of. R.= lonse

IMPOrtatictq,.'requendir
Importance/Performance
IMportance/Future:ITeed
PerforMince/FreqUiincY
PerfOrmance/FUtUre:,Need
Frecidendy/FutureNeild.

,
0-49'
0,86

0.90
049:

,,
. .

All correlations,were,signifigant.at_the..01. level,,, W;th-the:
-bighe8t,cOrre1ations beiaeshOlf.W,between,Ii0ortanOatid,Future,
,Need and:between .Performance'ind:FrequencyMportanee:',and:.
Frequency.also,thdweCaArery;high,',cOrrelition,:,*TheloWeist'
.cOrrelation was between:PerfOrmance.4nd FUOre:Nee.d.'1,

--
General.educition-andjearninexperiences".WeretreatediSeparately.
.'./imean:andstandarddeviatiOzt:WasoMputeOreachAte0:Tand---'
_items were-then'ranked.aCcOrding:.,tOlhei* Table EigtOsthe
...meani-standardAeviationaWrank'for:the:geherileduCatiOn:
learning experiences,

Table 8

Data Processing Graduates
.

General Education and Learning Experience
. . . . . . . . . . . _ _ , . . _ _

Competency. Rank
Mean_
FU.D.z

Effective speaking (Speech) 1 3.73
0.86

Field Trips 2 3.56
0.95

Communications Skills (English) 3 3.48
0.89

1Some.items may appear to have the same mean and different
ranks due to rounding the mean to two decimal places after ranking.

28.D.' Standaisd,DeTkatiOn.., A low 'standard deviation
indicates a high degree of consietency in response..

.

4)4 i,akdori ,k



Table 8

Data Processing Graduates
General Education and Learning Experiences

(Cont.)

Competency Rank S.D.

Statistics 4 3.47
0.85

Office Management 3.47
0.98

Psychology .of Human Relations 3.31
.0.95

Accounting 3:34'
.0.88

State Competitive Data Processing Exams 1.26
0.10

Student Data Processing Clubi 348.,
0:84 4

Economics 10
0475

American InstitutiOiiii(GoVerntheift) 11 2.44 , , J.!

0;7,7

.

'COmmunicationAtikills, both written and oral, are:rankedveiyhigh:,
, ,

by respondents's'. 'Yield trips alSO rank high along:10.W.StatiatiCS
and Office Management.

- 17-
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CHAPTER IV

EMPLOYER RESPONSE

RESEARCH FINDINGS AND ANALYSIS

Employers were requested,,,to complete the same survey instrument
which- was mailed to-' graduates. Againi this consisted :of,,
listing of 75 Competencies on which employers .of 'Data ,ProCebeing
Associate Degree, gradtiates, were_ alik-ed' to react on..-Ibur, areas,:
Frequency, ,performanee,;.p!portanceo. Future:,/feed; 'COmPitencieti:
were iinked'acCordidC.t&'.0e'iiPortided'of-thiabiiiiiiiithOini
the job, .This wad then tiged,ad2`theNd-tandard oi:6011Mmirlidod;lor
Frequency', Performance! and -Future Need . Tab, 'shows: ;the
comparison of :ranks, between 'competencies, The ..Iiiinpréte data,
including moans, am: standard deviatiOns, may be found' in .APpendii

Data Processing

Competency
Future

Importance Frequency Performance Need

Read a program listing 1 - 1

Deak check a program 2 2

Correct logical. errors, 3 5

Corect syntax (clerical)
errors .4 '4

Test 'program using test data 5

Test program using live
(user) data 15

Write higher -level language
instruct ions 12

Use codini sheets 8 3

Prepare a test data for
programs 13

Use' job control language

2

5

15. 12

11 5

18

(O:intro:A Cards) 6 6.



Table 9

'Data Processing.Employers'Competency Rinks

(Cont.)
: I

Puture._
Competency Importance Prequency.PerforMahde Aleetf.,2.

cOmMents in ro ram. 8 13

al, -

;71

Perform prograM maintenance 12 10 14

Work with other programmers
on problem 13 8

Read a:file dume : 14 14
. ,

.

Write computeroperator.
.instructione _

Write edit routines 16:

Write irrOr-routine0 17

Work With sistems analyst
on'problem. 18 , 4

..;'

'-Prepare':a. disk, recOrd,
-19 -4-

Wi1t0:Aocuilentitio0ipdates,
;after a PrOgraM%reiiiiiion:':'.:-:,;i

.8,--sequentiadisk4.1.1e..,-
" r .

8

:prepareAiT.program_documenr...,
tatioemintit

Tar
.24

I 4,,;.r?

Prepare a general:(logic)
prOgraM flowchart 24 34 37

Write table searching
instructions 25 30 26 '31.

LeePfli01244

- 19 -

26

t



Table 9

Data Processing EmPilriers Competency Ranks

'(ont.)

:Future
Competency Importance Frequency Performance Need.

Read a cross-reference
listing , 26 .20 9:

,

Use ilbriary routines 27 24
,

Select file organization-&
access Methods for dita
files , 28 .55 56 32

.Write subroutines
:?

29 ,36

Use' ,iiiiiStured programm ng
techniqUemi 30 ..40..

... .1,
,.

Prepam*_printer sPecing'
----form -t 36 .-17---:-. 41

Tile disk .sori 'utility..
.roUtinemi . 32 16 19. 37

,Ute,'tape;:f Ile handling ..
routines.:; : -33 32 , 12 ' 52-

PrePare: a tape ricOrd layout 34' :58 .33 , 54 .

,

Read a memory dump: 35 31 die

Irlte:table building
Initructions... . ... ..

36 33 ,j4...

_ .

'Use eeMpanY system
standarde : 37 18 53

Summarize calculations
used: In- Propel 38 47 51

Saairiz. Ilie.--'4;iiiitrOls in'
jirotilaiii 7tai-ditedt" errors _ - 39-- 41'

.,..,., . .- ...
Uss:ciard' file handling
routines- - ..--. .-.-40

-

20:

26 - 18

7



Table 9

Data Processing Employers Competency Ranks

(Cont.)

Future
Competency Importance Frequency Performance Need

Prepare a detail program
flowchart 41

Write instructions for
internal/external controls 42

Use random disk file
handling routines 43

Recommend corrections or
modifications to _programs 44

Patch computer programs 45

Use standard flowchart
46.5

Select appropriate data
names for data 46.5

Divide a program into
modUles 48

prepare a Card record layout 49

Writereport prograM
generatOrlanguage,
instrUctiOns.

.*,...

'Read-wArace-

Prepare: a,systemflowchart.

Use diti.communications
routines

Convert-numbers between
number systems -

Work with users on roblem

Use macros

48 42 53

37 57 38

51 50 35

29 45 23.5

50 32 55

23 23 51

19 29 28

-

53.5 52 AO

:52-: H2 :59

50-- 60 47 :: -884

51.- "40 7':':551';T'T ;50-

52 61 44 :;.':

;,,,,,.,

c,

62

53.5 49---

55 38.5 20

56 57 5

- -21 -

-28



Table 9

Data Processing Employers Competency Ranks

(Cont.)

Competency
. Future,

Importance Frequency PerforMance Need'

Use tape sort utility_
.routines 57 53.5 3 64

Perform .number system
arithmetic 58 43 , 35

Edit program fOr.:effectiVe.
use-of auxiliary storage 59' 48

Use virtual stOrige
techniques

Write & detailed description
of.a Problem : 61

Operaie compUier for
program:tests 62"---7---1§117e7

Write:library routines.

Select appropriate
Programming language for
problem

Write table sorting
instructions

Write Assembler language
instructions

Write check point-restart
instructions

Write-check digit checking
routines

Convert;a:program: to
AmOther-language-

Prepare &decision table,

Ictritelftiiitespittekn
routt '

63 66-

64 69

65 63.5

66 65

67 70.5

68 68

69 72

70 67

71 73

- 22 -
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60

69

67

66 73-

72 68

71 70



Table 9

Data Processing Employers Competency Ranks

(Cont.)

Future
Competency Importance Frequency Performance Need

Prepare printer carriage
tape 72 70.5 67 71

Keypunch program 73 45 28 72

Prepare a grid chart 74 74 73 74

Prepare a paper tape record
layout 75 75 75 75

A review of these comPetencies. reveals-severSl'areas:lhich_show
,_ _ _

a difference in rank between' Importance, FreqUenCn;:PerforMSOce't
and Future Need. A differende in rank 'of715 or MOrt.wat cOnSiderii

, ., - - . -, . . ,., ,...

'significant.

-"I'071-6--10-Tives those. competenciet :which;show,;s.- dif ferenCgt.71:11- ,.' .-. .,
rank: of 15 Air morebetWeen:7410**SASSErsqiien4 .';-t-,t.R0 At IVe
difterence 'in rink'indiCate0144V't4'*00*eney-ma *O. be
performed frequently, but is ranked relatively high in Importance .. .".

A poSitiVS differenceWtinkAlididateStbaithe-,',01)10000' 216
ranked relatively-low in IMPOitinte, but is performed frequently.

:

Table 10
.

Dita Processing -EmPlOyers-
CompetenclesShoving i:tDifference in 'Rink

of, 15. "Or- :Pidre-Frowee-n IihpOrtinde :and Frequency

CoMpetenck
Rank

5

.'Importance
-:Rank

FrequencV
Difference

in:RAnk.

pelect Ille 'organisaiion &
'.accets ,methods:"fordata
files: '-- ':. 8- 55 . -27'

-Prepare, a-:disk reccird
laYout. 19

........

44. 45

..PrOjiate ii. tape 'reCor&
._ layOUt: -

. 34 . 58 -24'

, .. _ .,---,!:,---



Table 10

Data Processing Employers
Competencies Showing a Difference in Rank

of 15 or More Between Importance.and Frequency

(Cont.)

Rank
Competency. Importance.

Rank,
Frequendy

Difference
in Rank

-:

Prepare a program
documentation manual .23 42 .-19

,

Perform number,syetem,
arithmetic 58 43 +15

Recommend corrections or
modifications_to programs 44 29 +15

,

Use disk sort utility
routines 32 16 +16

Work with users on problem 55 38.5 +16.5

Use company system standards 37 18 +19
.4,

Use standard flowchart symbols 46.5 23

Operate computer for program
tests 62 38.5 +23.5

Select appropriate data names
for data 465 19 +27.5

Keypunch program 73 45 +28

There are twice:as many,coMpetencies which arel ranked high
.-in'Ireipiendy; yet relatiVeIY:lOW:iii:imPortande-.- .11WtiO:thiSor
competenciee'whichshow this are"Keypunch PrOgraM"';. and.

' "Select appropriate data:names for data"-. T4e.10bmpetency,
"Select fileorganization' and accees metho011or:Aataliles"
was.ranked hlgh ln.:Importance and:low in Frequency

.

A comparison of ranks between Importande.and..Performande.is given
in Table 11:- -A,negative'differengejA:rank,1,001clite;Vthat_the
perfOrMaieeHleVel is ranked lower:tfian theimpOrtance of the
competencYi'and may-indicate areas whiCh'shoUld;receive more
emphasis in training4' A -Oositive'differendeAn-rank .indicates
.an area whichmay requireAessremOhasis'in training.



Table 11

Data Processing Employer
Competencies Showing a.Difference in Rankof 15 or More Between Importance and Performance

Competency

Select file organization
and aCcess methods for

:Rank Rant -.Difference.
Importance .Performance in Rank'

data file 28 56 -28
Prepare a program documentationmanual 23 48.5 -25.5
MritecoMputer operator
instruCtions is 38

,..Work. with systems analyst
on- problem 18 41

-23

-23
Write documentation ,updatesafter a ro ram revision 20 43 -2

m 35

:struCtUred:..programMing,:,:
30 46

Use canniiintr:SketeM;atandards:,- :37z
Prepare a disk röcOrd."iitroUt 1- -15:
.WriteAnsiTuetiiintvldt
'internaliekteinaontrols-1 .412'

reference-listing 2 +17'
Select appropriate data namesfor data 46.5 29

Use tape file handling
routines . - 12 +21'
,Use tSpe Sort utility
routines 57 36 +21

- 25 -
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Table 11

Data Processing Employer
Competencies Showing. a Difference in Rank

of 15 or More Between Importanceand Performance

.........

(Cont.)

Rank

Competency Importance
Rank

Performance
Difference

in Rank

Perform number system
arithmetic 58 35 +23

Use standard flowchart symbols 46.5 23 +23.5

Use card file handling
routines 40 16 +24

Prepare a card record layout 49 22 +27

Operate computer for program
testa 62 30 +32

73Keypunch program 28

Competencies which may require further emphasis in training are;

"Select file organization-and-access methods_for data:.files"'

and "Prepare a program documentation manual'', 'ThesedoMpeteaPiea.

were ranked high in Importante, yet 'low -in PerformanteCompatea-.

cies ranked low-in Importance and high in PerfOrmance-ehoWed- on:.

the most part, a considerable'difference ia.rank.'''The7tOMpetenCy,

"Keypunch program" .eapeCially showed discrePanty betwe.ehJmPOta.ace

and 'Performance.- Other areas of poSsible overtrainineinclUde'4;

"Operate computer for program tests" arid "Prepare a card,record.

layout!".

The final categories to be compared,on ethployer!s-respOnaelvire

Importance and Future Need. A negative, difference in rankiv:

in this area indicates that 'there will' be'leassneed:for the,

competency in theluture,'while a positive difference'indicates

an increase in-need. Table 12 shows_those'cOmpetenclet4 a'
differencein rank of 15 or,mor!..;



Table 12

Data Processing Employers
Competencies Showing a Difference in Rank of

15 or More Between Importance and Future Need

, Rank Rank

Competency--;,- Importance

Use coding sheets

Use card file handling routines

Prepare a general (logic)
program flowchart

Prepare a tape recprd layout

Future Weed
Dif f erence

In Rank

Use tape file handling routines

Read a cross-reference'lieting

: Correct syntax (clerical)
errors

8 39

40 22

24 44 -20

34 54 -7-20

33 52e

26. 43

-Use structured programming
techniques

Select approPriate data_ _
names for data

Writea-detailed descriOtion
OtAL4xobIem

ReCOMend_corrections or
modifications tol)rogram

Use company syetemstandirds .37

HWork with useis,on'.0rOblem

Use data comunicatic,i..
ioutines

A review, of this table shows a. Probable deerease.in'ethe needlor

the competency ,'"Use codingsheete*hich:184resently:ranked'very
high,la:ImpOtance; Th6--COmpetency: "Use data ComMunications!

ioutinee Olidvs:a mailed InCrease'in Future Needs'as:*the
---'-'do-Wet-entreir'Watk-withTlfsers-:on-problem"-and-Mse--companyi-syst



standards". It can be anticipated that these areas will be of

high importance in the future.

A review of employer response identifies competendies which

may require a change of emphasis in,training. Listed below

tre those competendies which may require more eMphasis.. In .

these:areas, both rm0OrtaMce and Future Need.are rankedrelativelyi

high, With Frequency:and Performance ranked low, _The Competency_

"Recommend corrections or Modifications to prograM"AS:IfiClUded7.-

in this group because.of the anticipated high Future Need;

Prepare a disk recordjayout
Prepare a program documentation manual
Select file organizatiOn and accessmethods for data file ,

Use struCtured prOgrarMaing tedhniques
USe_COMpany_systemstandards.;*
Recommend correctionSor Modifications tail-programs

-:Work with users:On probleth
- .

The'following competencies may require less emphasisthan they
.presently..receive. :Theiefareas are ranked relatiVely:low on

Importance and Future...Need, and are ranked high OnTrequency and

Performance.

:Read a cross reference listing
11.se tape-file handling routines
Prepare a tape record layout..
Use-card lile handling,routines
Use sttmdard flowdhart symbols
PerforM number syStem arithmetic
Operate computer for program test
leypunch program

Thecompetency "Seledt appropriate data names for data should_

probably receive the same amount of emphasis as it now receives.

Although the Performance is.ranked much higher than the Importance

.0 this competency, the anticipated Future Need will probably

justify the present 1eVel of- traininv.

Rank correlations were computed between areas of response using

.
Spearman's Rank Correlation Coefficient, adjusting-for tied ranks.

Table-,13gives_these correlations.

-28 -
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Table 13

Data Processing Employers
Rank Correlations

Area of Response Rank Correlation

Importance/Frequency
Importande/Performance
IMportance/Future Need
Performance/Frequency
Performance/Future Need .
Frequency/Future Need

0.89
0.80
0.83
0.86
0.50
0.75

All:.correlations are signifiCant TIIehigheSt-

correlation was between Importance.anaTrequeney, As::with*'#0
gradUaterespon6e, the loWest cOrtelationwabetween:PerfOrMappe
and Future Need.'



CHAPTER V

INSTRUCTOR .RESPONSE

RESEARCH FINDINGS AND ANALY,SIS

11,, copy of the competency list was.sent,:to instructors-of. the

Data Procesting Associate program. Of the 29. instruCtOrs

who received the .survey::4nstiniments; 15-were retUinek.fOr-

..percent respanse. BeCtUse;Of.
actual: numbera. and Percentage, 'the folloWing.-inforMatioa:should
be interpreted" with caUtiOn . This infoimation is pi7ealated to'

,attempt to show trend's in instruCtiOn and-.tO Offer,aciMe':basis..

of comparison betWeen graduates, emPlOYera''and.:inStrUCtoris.
Table 14..shows a cOmparidon of instructor's rankti between':

competencies. Appendiii- D gives the -Complete dati AnalUding

means and standard. -deviations. :

Table 14

- Data Processing.Instructors_Competency..R_anks_
.N = 15 .

Future ,

Competency Importance FrequencY PerforMance': Need

Write comments in program 1.5 6

Read a program listing 1.5 3.5

Write higher level language 4.5 8.5

Desk check a program 4.5 2.5

Correct logical errors 4.5 2.5
I

Test program using test data 4.5 6 8 5

1.5

8

8 .2

2

11:6;:

'Write edit toutine 15 18 20.

'Use coding sheets.

,Co*rect'Syntak.v(clerical
.eitOrd

2.5 1.5 26.5

20.5

Prepare',a test data
for programs. 10.5 28 10.5 4'



Table 14

Data Processing Instructors Competency Ranks

(Cont.)

Competency

'Future'.

importance Frequency Performance . Need

Write sequential disk
file handling routines 10.5 13 3 20.5

Write error routines 12 15 14 11.5

Write table searching
instructions 13 30 10.5

Use index-sequential disk
file handling routines 14.5 20.5

Use job control language
(Control Cards)

14

20 ;5 .

Use tape file handling
routines 16.5 19

. .

Test,.program using live
rlueeil date 6..5' 26

."4 ' --
Write, table building
instructions 18

:;6elect approPriate data
natieti for data:: 20'

Use. macros 20

.'
'-Rettd a fiie &imp 20

PrePare.e. geilieral. (logic )
pragram.'flOWChart: 24 17:6

Select....fi1e :orgaii:Ation &

a0oesi .methode:::for data

: files '' : ,'..".'.. 24 57;5

.. . ,.

'Read i trace --

.:.

24. 26 ..

Ed#,:.::prijOam:lois Of ect iie

'use..ofP: aUXitiary:' storage 24

Witte. *COMPUter.: Operator
.instruCtIOSB

.36

20.5 41.5

.-20.5.

-

. .

See.t

.::'23.:' .-',26.-

-,

..24 36.5:
... .

. 34 .. 20.6.;

37

4 40 31.5 39.



Table 14

Data Processing Instructors Competency Ranks

(Cont.)

Competency
FutureH

-Importance Frequency'PerforMalice-Aleed:

Use standard flowchart'
symbols 27

Prepare a program dotumen7
tation manual 28.5

---7P6iform program maintenance 28.5

I-WrAte report program
generator:language
instrUctiOnt : .30

Reaea Memory dUMO: ..31.5

JteadALerosS7reference
:listing. ' ;. -, 31..5, .

-.Writi::documentation'updatee
.:after_a_:program revision: 13..

,Use Company system standards 36

Work withother prOgrammers
On Pronem 36

Prepare a printer spacing.
fort'. 36

-.Use-disk sortutility.,
roUtines 36

.:Uée card file-handling,
rdutines 36

:Use structured programming
.techniques--. 39.5

-Retdmmend corrections or
..modificationtivto-Orograms- 39.5

Mrite,subrOutines

11.5 25

49.5 .42.5

26 71.6::: 36.5'.

.77P;

44.5 : ... 28 36..5.'

'30 40

23---'

. .

29.. 32.5

35..5

_---.,

31.5 ,29.

15 29 15.,.5

23 50 49

23 29: -H32.5

40 34 32.5

11.5 .14 57.5

35.5 47.5 5

44.5 36 . 20:5

42 33 40 41.5

JC



Table 14

Data Processing Instructors Competency Ranks

(Cont.)

. ! Future
Competency Importance ]reguency Performance ,Need.

Use library routines 42 35.5 45 26:5-

Write instructios for
internal/external controls 42 32 27 45.5

Divide a program into
modules 44..5 43 .47.5 435 -

Use random.disk file
'handling routinet ' 44.5 49.5 42;5 43.5'.

:Use Virtual Storage
technicilles'. 46 59.5 *61.5 ;19:5.

.:,PkAPAre A 4001 PrPg.r4.0_
';:flowchart 47:5 30- --'7-40'

-.1friteassembler language
AnstruCtions. :47'.5 59.5: 51 54.5.

-Tte data communications
'routines.' 67:5.

..Patch com uter TO TIMM 49.5 .64 '53.6

SelSOtAPPrOPrinte, program7
,mingA.anguagelOr. problem, 51 72.5

!PrIS Flth systems Analyst'
on problem 52 58

,Ifrite table sorting
instructions 54

puMmarize the controls.in
, .

prOgram to'detect errors 54 46.5 '56.5 -51;5-

SUmmarize:calculations used,
...in progrim 54 46.5 56.5

-,---

'515.

Prepare:a tape:record
I. layout' 56.5 53.5, 61.5, 51.5'.!

9



%Able 14

Data Processing InstructOrs.Competency Ranks

(Cont.)

Future
'C Im ortance Fre uenc Performa ce Need

Prepare a disk record
layout 58.5 53.5 61.5 .48

Work witb users on problem 58 . 49.5 66 56,

Write check digit cheCking
routines 59 53.5 64..5,. 62

Write-a-detaIled-description
of a problem 60.5 61 534 60

IOU library' routines 80:5 69. 67 45.5.

Perform 44Mber system ..

arithmetti 62 82 45 51.5

Prepare a card record
layout 63 40 53.5 62

Prepare a system flowchart 64 63 59 66

Convert numbers between
number eysteMs 65 67.5 34 68

+arta nv+ w4t414tv



Table 14

Data Processing Instructors Competency Ranks

(Cont.)

Frequency Performance
Future

Competency Importance

Keypunch program 72 53.5 70 73

Prepare a decision table 73 72.5 71 72

Prepare a grid chart 74 75 75 74

Prepare a paper tape record
layout 75 74 74 75

Competencies were ranked according to the importanes.01.the71-7-:
competen0y on the job, which,Was used Mt a standarC0fcomParison,,
for:Irequency, PerformanceAnd Future Need. litoMparingtheeiSH
area04 a difference in rank of 15 ori*Ord uss*con0i0ered

. :significant.

Table 15 gives those. competenCielvwhiChAihOw * differencein
rnnIcCf-1.5 or more betWeen-IMPortanCe :01reqUenCYA negative'
differende in rank indicategObit?tbe ,0000eteilOY.100e:
perforliedfrequentl.y:;.but-ierinkedrel*'tlifel*Aiiiik:400Ocrpance,-
A potitive difference in rinklindiCatellf:thatthitol4StSncyMitY'
.be rinked.relatively lowin,impOrtinCe,b0 is.lierfOrMect/regUently

traVal As 1 ,
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'No eompetencieS, "Select file.organization and accesS methods
for date files" and "Edit program forHeffective use,ot auxiliary
storage",.'-are not considered to beHperfOrMed:freqUeutly yet are
rinked.relative high in importance: :The-cOmpetency:m0perate-
coMputer for program teste, however, :is performed,reiatiVely
frequently as compared to its rank on imPortance.

-1 1
A comparison of ranks between Importance and Performance is given
in Table 18. A negative difference in rank indicates that
Performance is ranked relatively lower than Importance, and may,
indicate that further training is needed in these areas. A.
positive difference in rank indicates areas which may require
less emphasis in training.

Table 16.

Data Processing Instructors.
Competencies Showing'a Difference in Rank

of 15 or More Between' Importance: and Performance

:Rank
Competency Importance

- Rank .

Performance.
Difference
-in' Rank

Use virtual storage
techniques 46 61.5 -

Write initructions for internal/
external'controls 42 27 . +15

Perform number System arithmetic 62 45

.Use card file handling'ioutinee 36 14 412-



Data'proCeii4ng.InstrUctorS:.:
.COMpetenciesShowint:ADifferenCe:in.Rankof 15 . or More Between4iparitince,';and:7UtUrejteed7:c.

7.14

_t::, , -, tt. , .
. ir*,

..iConinetencsi , .ImPOrtince : ritu*emeed .4,.:
.

,Use tape. -file .handling
routines' .16*:5 41:5' ..'

t." !1Z:t i
.Use' Card file handlinge' .". ,

routines . , ': . ' :-- 6 ,., : :5,

,Patch .ccimputer prOgrams

.Write compUter: operator ;

instructions
. 24

. . I 7 , ,Write librark roitines 60.5 .455. +15':

. .04dYlibrarsf'rOutineS,, :' 42 :26A +155 :................

:Edit 'tirCiciain far, effeCtive use . , ..,

, oUauxiliark 'storage..
, 24 8 +16

."Reconinend: cOrreCtiOnS: or
modif iCat ions to ,prOgrami,'

. 30.5. :20 it +10 ,

,, _,,, ,Use ;coin an s etemAtandards 36. 15.5 ', 4;20.13.



A review of instructor response identifies two competencies which .

may show a need for further training. These competencies are
ranked low in Frequency and Performance and high in Importance
and Future Need.

Edit program for effective use of auxiliary storage
Use drEVIC-EZIMUitatillbtlrYOUt inés

There was only one competency which, because of the relatively
high ranks in Frequency and Performance, may require less emphasis
in training. This competency is, "Use card file handling routines".

The following two competencies should probably maintain the
present level of training.

Write computer operator instructions
Use company system standards

Rank correlations were computed between areas of response using
Spearman's Rank Correlation Coefficient, adjusting for tried
ranks. Table 18 gives these correlations.

Table 18

Data Processing /nstructor.
Rank Correlations

Area of Response Rank Correlation

Importance/Frequency 0.85
Importance/Performance 0.94
Importance/Future Need 0.88



CHAPTER VI

SUMMARY OF SURVEY RESPONSES

grad4a018:04;emPlOkeiCO4Ot014424'.*41*POOPetiii*:#10/0*-6
kilik00,U64iWind.1.010,00400103,0**MA000i4WW'
FreqUenCY-r. perfOriiii*Ceii0414iire
.rank of graduates and employers00W00.40040.0400
in each category, and these tasks were 0***04d,,, to dete

Oa:4*CW'eto'

A*r40,017.::reOPOASCOP

Z 1 7 r

The-1011owing tableguilie..the ten highestind iOwestrinke
COMOitinaies for .eadh:CategOry.

Table 19

Importance-Ten Highest and Lowest Ranked CoMpetencies

Rank Competency

1 Read wprogram listing
2 .Correct logical-errors
3 Desk check a 'prOgram
4 Correct syntax (clerical)

errors
5 Test program using test

Rank , Competenci

65 5 Write lable,sorting
inStrUO*Aohs

85.5 Write:library roUtines
67.5 Wr1te:CheCk.digit

choOking*Utines
67 J wr4W0AWCP0i0ti-



Table 20

Frequency-Ten Highest and Lowest Ranked Competencies:

Rank Competency Rank Competency.

1 Read a program listing
3 Correct synax (clerical)

errors
3 Desk check a iirogram
3 Use coding sheets
5.5 Correct logical errors
5.5 Use job control language

(control cards)
7.5 Test program using test

data
7.5 Work with other

programmers on problem
9 Write comment in programs

10 Perform program
maintenance

66 Write library: routines- .

67 Write, check digit;Cheeking...'.
-routineS' ..-.... .;...:...:i...- ... -..-

68 Select:approPriate;.program.,
ming. language,..1..-for ,probreai.';..: "..

69 Piepere.:.. a.; .404sioa ::.t.able:' ;... ..
70 Write CheCk.'POint-reetart':

instrUctions ..:' '"' .
. . ;.,:-......_.... ..,

71 ;Write....1Orm,Iteet pattern
.routines.:.'.:.,::,.:,. . ...

72 Prepare .Printer,:carriage
tape' '....-'..-.,H'..-.j.:".:' '''

73 Convert. a..prOgram.to
another :. langtiag.e,::..-.,.:'

74 Preparei4r*V.Chart,'.-.
75 . Prepare,,a...'papertape..

. : redOrd .1a but.;.:,.. '' --t!'7,

Table 21

Performance-Ten Highest and Lowest Ranked Competencies

Rank . Competency

1.5 Read a program listing
1 A TT nir mhasek+m

Rank dompetenc

66.5 Write librarroUtines
an K



Tabliv22

Future Need-Ten Highest Ant,Lowest Ranked..CoMpetencies

'Rank Competency Rank oompeterici

1.5 Correctiogical,errors
1.5 'Desk chea a program"
3 Reid 'a .program listing -
4 prepare a:test:data-for'

programs
5 Test progruOising teet

data'
6 Write higher level.

language',6n.instrUctiois
7 Write.coMMeriiitt Program
8 UseAktacommUnicatiOnk

on routineS
9 Use structured program

ming techniques
10 Use jobcontrol

language (control
cards) .

66 .-..Write:CheCk'digit:.CheckiAW
Avttimeirf.,Y,

67 seledV,400.601106:(0.900,04*
for.

68 . .languai
.instrUCticonii

69 wt144'(.10.,*.m':.:Pi30,-Oatt,O..

70 PrtiOire!.4.`..0101411,60able

71 ConVeit*PrOgi,:nr.I6,40001J,)

7" -Ke.Y040q4...Pr9grani,. . .

72..6 'Pre,Ogir6Y0.141terdaFTA141,0::-.40',.
74 :,,Prepare-Algrid':Chartt-
75 PrePare.i:Patmii,tape record::

layout-

In reviewing Table 20, regarding'Frequency,thiis shou1Unotbe
confuseilLwith ,Importance. Although:there is a,highcorielitioit
between thesetwo categories An thittvstudY W10ANIesibie,fOr

"A:oompetency:to-We-performed itiftegOehtly;-yetAIOMajOr:--
'importance; or, conversely,:to.:be'perfOrmed frequehtlyand be
of low importance. This informatiOn is of:valUe4iireviewing
competencies.



Table 23

Rank Correlation Between Importance,
Frequency, Performance and Future Need

C e or Graduate' Em lo er Instructor

Importande/Frequancy
Importance/Performance
ImPortance/FUture Need
Performance/Frequenck

'.P0;07M000/F70017e:1104
Fr uenc Futurelleed

0.89
0,86

0.90
0.69
0.10

0.89
0.80
0.83
0.86
0.50
0.75

0.85
0.94
.0,88
0.85
0:80

-b.73'

Although all correlatiOhsare at the ,01 level_of-'4114m011400e:i

the,lowest correlations ar&foun&in,the:AradUateind,;OMplOyer
respoOSesbetWeen Performance ancIFUtUre,NeedT4*40=!tObe
expected Since, .. althoughAirograMs need tO:keWtine*O0i.40tU*e
develOpment:Within!thirfie1ditrainings:00:044010#001:
JoWwith todaywre4UirekentS. 'Some'.;Of.
wer'w.found betWeen IMPOtince anreiiiietiOeilOiMit***C
FrequenCy_and'betWeen'ImPOrtance tualutOre-004. eliigOest,
correlation in the instructOrreppOnsd:wisbOtSeekIinOOrtiliee-
and-:Per;Ormance.

Table 24 ,

Rank CorreIatious Between ,

Graduates Etsproyers'and Instructors

A 111.0mnflinif ffin 1!Ar



....................T
Thiti wite'designed.to;.4aCikitate.the,:completi3O,n, of
and f9r .analtynlift.'nfille:04**,:;;'..;I:e..,i4vIi,e0110# , we*

'-'T'::.%
W7J

a totak:PiCture' cOnotli.fi,';olitaliiiitE. 'siO.*,iiir:piti -,e.0 er e
Theregere4'''in*eittii**:*,00:(0.44.0te.d;et::11,0idisi`i 0: ''and1

o

emplOyere tO SUppleMe ,i,, the .,.,, 9.04:!i'iiiy.',.*iice0eiit-'
ingitrUMent.''f:Inteiwlel. li restricted , to -,:, the oo
o$.. WiSiOnsiii, includingMadieon ::! Iliall. '''''''

.*-''ot'- o ,e ieg,cleeatiOns:A404,;.1&.' ..e.,S. and
allow.lor .doinparieo'. ...,",.., , ,

00.e....,,T.... , . ., ,..v - .

Aetted40:0#710#e*A0 htetviee...
'reePeekee'..-- '--

--,_ A. . .. J . 1

Botti,,,graduatest..an ::Mnp oyei*'?were, its 0
. :i.iiiuit.to -..iield iii :..tfigit; p.;:. :: ..11i4,,,iitoirt ,COMmOn4
eitit.78 p.Ircent of those.. interviewed :=';WO*k n

,Graduritei were aelied the:t
graduation. Again;'the ,MajOf.itY'Istated:that -the.
a Prograniner imtnediately after graduati6nt7':"Othei:.:*flogoti!..,
titles 'were ComPutei. OPoietor. and CoMpUtek 'APPliCatiOns.?,
Technician.

When "atiked libbiit the necessity-of. a Data ProcessingAssociate
Degree in obtaining a job, both ,graduates .anUemp.oyerezindicate
that the degree was ,helpful, 'although; in most,Cases;Apii,lOyere.',''.
felt that it was not required. Employers' also etated:Ta.definite
need for the skills taught in the Data ProdessiaettigOdiate- .



Graduates andiemployers were asked what skills they felt were
most Important in obtaining entry levelAobsPrograMming and
COBOL-were the two major skills mentioned MOS* Often:by
graduates and employers.'. Bmpioyers placed:moreeMphapis on logic,
attitude'and communication skills.than did gradUatet.-

be most and least helpful in the Data Processing program.
Instructors were indicated by being Most helpful b.* the majority'
of respondents, followedby tektbooks. Responses as:toAwhich:,
areas could use improvement.were not coliclusiVe, thOughJtext-
books, equipment and-audio-visual Were-mentioned most:often.
Methods-of improvement AnCluded Updating of materiaiii-andAnore
comprehensiVe materials including use of a,wider range Of
concepts and equipment.

draduates were also asked if there were any areas of further
trainingwhich should be indluded in thepata PrOcessing program.
Structured Programming,. JCL and Data Base:SysteneWerecited-most
Ofteii as areas.which should be included in the prOgraM.YAkgiln,,..-
there were a variety of responses tO *his questiOn,withholine
area standing out from the others.

Employers were Asked in- which areas.they felt:graduates were:.
strongest*.- copo4 and'a basic:Understanding Of. programMing
.W.ere'thetwo MOOr treats Ofire0P0OseThese.area1sOthe:ttlio
skills emploOtS felt were most:AmPOrtant-joobtainingin:: :

.entry level j'Ob EMployers altiO-OlaCedmUdh,..VilueOn-7sUch-skills
as motivation, attitude and. comMunitations. -

.itihen asked in which'areas graduates
employers most often_responded 4CLL
tion4 althOugh-respongewas varied:,
Employers were also asked:how theSe

could use improvement,
Documenta*ion and, Communica-
and results inconclusive.
areas could be'itprOved.
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CHAPTER VIII

-:CONCLUSIONS AWREOMMENDATIONO

'The,purpose of this studrWie to-aissess'the-effeCtfof,
--------competwnqtyr-timghtttwearPrirleractIOnurrTeeMitel

And..Adult'Ed4Ation'DiWilk9.01108inglA8Odelate':Degreelikcigram,'
to-requiked.on the job.404,116.-.- '

,

It is felt the .best.tioukce-of. inforMation'regarding.the
effectiveness of_thefAata.-Proces*ing.::Curriculum woul4 be

. _ . - . .

_ _ _
gradUites and instrildtomof the.programvand..,employers:of
graduates. The :findings..Of the..stu yi; herefore,' are .'based on .

.;

data receiVed froar'thesethree'siources..

ConcluSions

In reviewing the findings with respect to.,the'Objectives o
the itudy,Hthe f011Owine-conclusionsare:made:.-

1. The following coMpetencies:wereidentifiet.bi both graduateru
and employers as.areas:whiCiOir&performed frequently,':
yet are.ranked. lOvCiniMOtirtahoet

Use companyeystem standards'
KeyOunchprograM

_Use.standard,floichart_symbols
Select.appropriateAata:namei .4r:data
Operate cOmpUterfor prOgramHtest

,._ . .

Only one competency las identified by both graduates and



Competencies which were ranked high on Performance and low
in Importance are listed below. This may indicate areas of
overtraining:

Keypunch program
Prepare a card record layout
Use standard flowchart symbols

routimes--
Select appropriate data names for data

3. The competencies listed below show a high rank on Importance,
and a relatively low rank on Future Neeck. These areas may
be of decreasing importance in the futufb:

Use coding sheets
Use card file handling routines
Use tape file handling routines
Correct syntax (clerical) errors

The following competencies are ranked low in Importance and
high in Future Need. These competencies may be of increasin
importatLe in the future:

-

Use data communications routines
Work with users on:problems
Use company syetei standards'.
Use structured progranLng :techniques
RecomMend correCtions or :ModifiCatiOns to programe

,

4. Correlations._be:tweekgritduates, emploters
and between Importance, Prequencyt, Performance:and .PUture.

. , ,

Need are consistently high. 'Thisr.indicates; a high ,degree
of agreement between .groups andwbetween'areas',of:-,response.

, .



7. The two most important skill areas for obtaining entry level
positions are a knowledge of programming and COBOL. Employers
also place much emphasis on logic and attitudinal skills.

8. Comments regarding the
need for more emphasis
programming. Graduate
comments regarding the
program.

Data Processing program indicate a
on haede-on experience and structured
relpolppe was very positive, with many
emoillance of the Data PrOCessing

9. The three areas graduates found to be -most helpful in the
program were instrucuirs, textbooks and equipment. Graduate
response as to which areas need improvement was inconclusive,
with no one area standing out, although textbooks, equipment
and other audio-visual were mentioned most often. Suggestions
for improving these areas specified that more_time be_spent
in the use of these resources-and that updating in these
areas is needed.

10. Employers felt graduate's skills were strongest in the area
of COBOL and a basic understanding of programming. These
were also identified as the two most important skills in
obtaining an entry level position.

11. Employer respondents indicate a definite need for*the skills
acquired in the Data Processing Associate Degree program.
The majority of employers encourage their employees to take
advantage of this program, and intend to hire graduates of
the program in the future.

12. This study indicates that the Wisconsin Vocational, Technical
and Adult Education Data Processing Associate Degree program
is basically well structured and well taught.

Recommendations

Based on the results of the study, the following recommendations
are made:

1. That training emphasis on the following competencies be
evaluated and adjusted to fit_the needs of employees.

Competencies which may need more emphasis:
Read a memory dump
Work with systems analyst on problem
Prepare a program documentation manual
ae':.3ct file organization and access methods for data files
Write computer operator instructions

-48 -
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Competencies which may need less emphasis:
Keypunch program
Prepare a card record layout
Use standard flowchart symbols,
Use caxd file handling routines
Select appropriate data names for data

2. That the following competencies be evaluated in terms of
Future Need for the competency, and training in these areas
be adjusted accordingly.

Areas of possible.decreasing importance:
Use coding sheets..
Use card file handling routines
Use'tape file handling routines
-.Cott eitt

Areas of posSible-inCreaSing:liportande:
Use data.communication0 routines
Work with Upers:on,prOblem
Use Company -system -standards.-:
Use-structured-prograMmineAechniqUAS.
Recommend correcticiPhormodifAdations ta,progrmn

3.

. .. 1
o .

-. .

That.because'-of the IMPOrtanOeemployers'place on structured
programming and handsone*perience, additional'emphaSis

. -

'

4. That increased lab time bemadeavailable to students to-
allow them to receive:Moke-practical,..fiandeon'eiperience.

. Thatan'.effort. be mideAo.:.U0date'materialsOCkeete*tbOOk8,,
filMs,...handouts.land:Other.tUdiovisUalstO:40400eSevi:':.
typee:Of.:eqUipmentand:procesSe..

-49-





c
&Aide of Wiscoasia \ BOARD OF VOCATIONAL, TECHNICAL li-ADULT EDUCATION

February 16, 1976

Dear Graduate:

EUGENE UNRAIIANN
StaN 01Mmer

41102 Shobaygen Minus
MADISON. WISCONSIN 53702

The Vocational, Technical and Adult Education System in Wisconsin is
conducting a statewide researth study aimed at identifying job tasks,
performance levels, general education, and other learning Operiences
as they relate to data processing programmers. DistriCt One anateway
TeChnical-Institutes-have been -designated'to-conduct-thii-stud "
cooperative project. 'The results of this study will be used tO 'revise
'and update the data processing program in'en effort-to prepare'people
.better fOi-thi.werId Of'Work.

As-a graduate of an assotiate-degree dIsta processing progrOmf,-yoUr:-
assistance would be of great value.; We would greatly apOreciete your
takihrabout tWenty minutes to complete the enclosed qUestionniite:and
return it, together witkthe informaitional coveraheeti-in:the entleset,
selfaddressed envelope. If your position does-not involve: programming-,

please:Answer only the questions on the informational'cover sheet:And .

. _ . _ . . . . _ . . . . . . _ . .

If you have any questions Concerning the survey, please call
Joseph N. Kettner, District Ong Technical Inatitute-EalvClaire,
715836-3933;

In an effort to obtain an even better analysis of needed program Change's,
we would also like to receive input from your supervisior,11 helahe, .

supervises people that do programming. With this in mind, would YOST. '
please give the Other questionnaire packet to your Superitisor*A isk .

that he/she completeand return it. -
The results of this Ser-Vey will 6i furnished to you upon your request._.

EL:go

Enclosures
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11-"Awc

to of Wi8100a111111 BOARD OF VOCATIONAL, TECHNICAL ADULT folic

.t
NIPmbruary 16, 1976

Dear Employer/Supervisor:

The Vocational, Technical and Adult Education.System in Wisconsin-isconducting a statewide.research.study ainatit ideMtifying job untie,.performance levels,
general..ediakttior;Juid__igLs4eatmiiju,mxpeitienceirq-T-:-'7-----z.-:::-7---i..-4---,ALAhey".4eilitte!..tir'datirprobliffirirri!gramsers. :District -One .and Gateway..Techeicat, Inititutes have lbeeski.deitignated, to conduct,thie:etiudi' is icooPeratiie, project. 'The .reselti`efl.thie study will be used.to reviseand uidete the datirprocessing progrem in an effort to prepare inoplebetter- for the world of iork.

_

. .
.-: ... ,As .a supervisor of a graduate(s) of an aiseciate degree datt.'Proiessing..

. .

..prograis, ...your ensistan'e would. be of "great value. ..We would greatlyappreciare your taking about tWenty minutes in order Co. .complete the'4* ittached' questionnaire and, return it, tofet4er with the.informational
'..

' cover sheet, in the enClosed, self-addressed,lenvelope.Ik.have,41ked:.
.:Jmaci.,:afour-graduates-'who-11--empinied underTainiiiiervision to seek yourcooperation.. This employee, Orough :Mt interest in upgrading his/herocCupation/profession, is also-Cooperating with us in this study.

If you have any questions concerning the survey, please callJoseph N. Kettner, District One Technical Institute-Eau Claire,733-836-!_3933.

------lbe-retiIts of this survey will be furnished to you u?on your request.)

Sicerely,

Eug4 Lehmann
St e jDirector

uren



TICIMICAt mann

District Office: Rocin Campus Elkhorn Campus WGTD

3520 - 30th Avenu 1001 South Main Street E. Centralia St. & Hwy. H 91.1 FM Radio
Kenosha, WI 53140 Racine, WI 53403 Elkhorn, WI 53121 Kenosha, WI 53140

Phone: (414) 658-4371 Phon: (414) 637-9881 Phone: (414) 723-5a90 Phone: (414) 552-9483

Keith W. Stoehr
District Director

March 31, 1976

Gateway Technical /nstitute is currently conducting a statewide curriculum
study of the Wisconsin Vocational Technical Data Processing Associate
Degree Programs. The purpose of this study.is to determind the relevancy
of the Data Processing programs to actual work experiences of our graduates.

As a Data Processing instructor, your participation in tbis studY would be
of great value in determining the expected job requirements of our graduates

11
in the ta Processing field.

Enclosed is a survey instrument, which was developed in cooperation with
District One7-Eau Claire, which has been sent to Data Processing graduates
and their supervisors/employers. We would greatli appreciate your com-
pleting this questionnaire and returning it promptly: All information
will be kept confidential. A stamped, self-addretsed envelope is enclosed
for your.convenience.

Thank you for your time and assistance.

Sincerely,

CL

Lauren DeVuyst
Research Assistant
Reseaich and Planning

ID:c1

Enclosures
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District One (Eau Claire) and Gateway (Kenosha) Technical Institutes Fet-uary, 1976

ENTRY LEVEL PROGRAMMER TASK INVENTORY
DEFINITIONS FOR SURVEY RATINGS

Frequency
1=Never
2=4:Monthly

3=Monthly
4=Weekly
5=Daily

performance
1=Very Low
2=Low

3=Average
4=High
5-Very High

Importance

I-Slight....

215Some

"'Important
4=Very

-5-Critical

Future Need
1-Very Low..
2olow
3mallo Change

4=High
5-Very High

* * * * * * * * * * *

Please check one:

Not 'performed by entry level programmer.
Performed leSs than monthly (bi -monthly, quarterly, etc.) by entry
level programmer.
Performed monthly_ by entr:y level programmer.
Performed weekly by entry level proprammer.
Performed daily by entry level programmer.

Merely assists others In performing this task.
Performs-task-satis-factori-ly-wIth-constant-supervislon and-some

assistance.
Performs this task satisfactorily with limited supervision.
Performs this task satisfactorily without assistance cr supervision.
Performs this task satisfactorily without assistance or supervision

and can lead others In performing this task.

Mastery of this task Is only slightly Important for entry level

employment.
Mastery of this task Is of some Importance for entry level employment.
Mastery of this task Is Important for entry level employMent.
Mastery of this task Is very Important for entry level employment.
Mastery -oUthis task is.critical_for .

Need
Need
Need
Need
Need

for
for
for
for
for

task will decrease greatly during the next five years.
task will decrease during the next five years.
task will remain the same for the next five years.
task will increase during the next five years.
task will Increase greatly during the next five years.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t

Namek

Company Name

Addritss

City \ State Zip Code

Ey Employer/supervisor =Errployee =Not Employed in D.P.

Title

Telephone Number: (Area Code)

Number of programmers in yourinstallation
_

Number of years of programming experience you have

Would you be available for a follow-up Interview? Yes L:::7 No

If you would like a summary of the study.findings, place a check In the box.

Your name will remain confidential.
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3i:trict One (Eiu Claire) and Gateway (Kenosha) Technical Institute.; February, 1976

ENTRY LEVEL PROGRAMMER TASK INVENTOR Y,

DIRECTIONS: Carefully read each task statement and respond as it would relate to any entry

i7677.--riMaking this response, circle a "I" (Never) under the FREQUENCY column if the task

level programmers and proceed to column (0) FUTURE NEED. If the task is performed by entry

complete all four columns.

A 8

level programmer where you

is not )erformed by entry

leveiprogrammers, please

At the end of each group, list and rate any other tasks

which are performed.

1.00 SYSTEMS ANALYSIS AND DESIGN

FREQUENCY, PERFORMANCE IMPORTANCE FUTURE NEED

1=Never

22( Monthly

32Moothly

4=Weekly

5.10ally

1=Very Low

22Low

32Average

4*Hlgh

52Very High

12Slight

224coe

32important

42Very

52Critical

12Very,low

22Low

32No Change

42Hlgh

52Very High

1.01 Use company system standards 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1.02 Write a detailed description of a problem 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1.03 Work with users on problem 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5.

1.04 Work with systems analyst on problem 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1.05 Work with other programmers on problem 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1.06 Prepare a system flowchart
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1.07 Prepare a card record layout
1 2 3 4 5 1 2 3 4 5 i 2 3 4 5 12 3 4 5

1.08 Prepare a printer spacing form
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1.09 Prepare a tape record layout
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1.10 Prepare a disk record layout 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1.11 Prepare a paper tape record layout 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1.12 Other 1 2 3 4 5 1 2 34 5 1 2 3 4 5 1 2 3 4 5

2.00 PROGRAM DESIGN

2.01 Use standard flowchart symbols
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

2.02 Preparra-generalilogic) program flowchart 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5' 1 2 3 4 5

2.03 Prepare a detail program flowchart 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

2.04 Prepare a grid chart 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

2.05 Prepare a decision table 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

2.06 Divide a program into modules 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

2.07 Use structured programming techniques
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

2.08 Prepare a test data for programs 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
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ENTRY LEVEL PROGRAMMER TASK INVENTORY

2.00 FROGRAM DESIGN ;Continued)

2.09 Select appropriate data names for data

2.10 Select file organization & access methods

2.11 Select appropriate programming language fo

2.12 Other

3.00

3.01

3.02

' 3.03

3.04

3.05

3.06

3.07

3.08

3.09

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

'FREQUENCY PERFORMANCE IMPORTANCE FUTURE NEED

771F,717 TrurFr IlVery Low

28( Month I y Mom 2:Some 2:10w

3:MOnth I y 3:Average 3: Important 3:No Change

4:Week I y High 4:Very 4:High.

5:Dally :Very High 5:Crltical 5:Very High

1 2 3 4 5

for data flies 1 2 3 4 5

r problem. 1 2 3 4 5

.M.10111111111MM111=111.11

COOING

Write assembler language instructions

Write higher level language instructions

Write report.program generator language Instructions

Use tape sort utility routines

Use disk sort utility routines

Write table building instructions

Write table searchIng !nitre Ions

Write table sorting instructions

Write sequential disk file handling routines

Use index-sequential disk file handling routlnes

Use random disk file handl ing routines

Use tape flip handlin'g routlnes. .

Use card f 1 le handl ing routines

Use data ccanunkations routines

11111

1 2 4 5 1 2 3 4 5

1 2 3 4 : I 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

12345 1234:. 12345 12345

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

2 3 4 5

I 2 3 4 5

1 2-3:4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

12 3 4 5

1 2 3 4 5 1 2 3 4 5 I 2 3 4 5

1 2 3 4 5 1 2.3.4 5 1 2 3 4 5

1 0-475 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

12145

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 i3 4 5

1 2 3 4 5 1 2 3 4 5 .1 2 3 4 5 . 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5 1 23 4 5 1 2 3 4 5

1 2 3 4.5 1 2 3 4 5

Write error routines 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Use library routines -1 2 3 4 5 1;-3 4 5 1. 2 3 4.5 11.54-5

Write library routines , 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Use macros I 2 3 4 5 . 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Write convents In program 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Write Instructions for Internal/external controls. 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 12343



ENTRY LEVEL
PROGRAMMER TASK

INVENTORY

FRENENCY
PERFORNANCE INPORTANCE

FUTURE NEEDisNever Vtre7"-ow isSlight 1Weryirt2:(14Onthly
2slow. . 23Scale

2s10w
3sMonthly

3sAverage
3simportant

3sNo.Change,4sWeekly 011gh
, 42Very

3.00 COOING
(Continued)

Kelly
5sVertHIgh' ,5=CrIt161. 5=Very 111g

1.22 Write edit routines

12.345 12345, 1,234,5 .1,1.34.5.
3.23 write

check digit checkfng
routines

12,34 5, 1134,5 '. 1 2.3 45 11,345
314 Write

check point-restart
instructions

,

1 2 3 4 5 1 23 45 1 2 3 41; 1,1345
.

.

,,

3.25 Write formIest
pattern routines

. . ., ... . . . 1 2 3 45 11 3 4 5 11 3 4 5: :'1 2 3 4.5
3.26 Use

codIng.sheets

,.,,..1.,21-.4-5,-- .. -1-27.3-41..---1r1
3-43-77172-fir.-

3.27 i Other'

.

11345 123.45.' 12345'. 123..45...
,

, .
..

4.00 TESTING
AND DEBUGGING

,

4.0i Read a
program listing

1.2.3 4 5 1,2 3 44., 1 25.4 5
.1:.11.45;.

4.02 Desk
check cprogram

1 2.3 4 5 1 i.3,..45 :.',1,23 4 5... .12345 . ':.l,....
4.03 Correct

syntax (clerical) errors
1 1 3 4 5

123 ::4:r,..5,;..:.,,..1.23.4
5..1.2...3--4-.5...H.,,,............,...,

4.04 ...Correct
logical, errors

....
.1 21-4-5,---.1,-.1-143,,;'7:7

t234,-.5''''''..4. 1 Iii:5;',''.;
.'"'44;;:'*74.:77..r,,,

4..05-Reed.afiCe':''':'-....'' ''.

,
r 1.2 345 12.34 1234 55.

'. .113 41,2
4.06 Rear a memory dump

...,..-

1.2 3 4,5
11,3.4 5.-1 2 34,5' -1 1.13 4 5.'

,......

,

. .

4,07 Read a le dump

12 345. 1234.5, .12145,. 113.4.5 ,.....
448 Read

a cross-reference
listing

1.2 3 '4 i-
,S 2.3,4 5 '1 2' 34.5_

.1,2.5.45,:,.,.:.

4.09 Test
program using test data ....: . . .... ... 4. 'I 11 '1 13 4 5 '-' 12 '5i:5

"-- 11.3 4,5
1`13.4: ..'..

,
.

,

4.10 Test Program
using.live (user) data

1234 5 , -. 1 2 34 5
1 2 3 4 5

1 2 3 4 3::.,'

. ..., ............._ ..,..

4. 1 1 Edit program for tffective
use of auxillary.storage,

.. 1 2 3,4 !I
, -1 2 3 4 5 --1-2-3-4 5 .1 2 141

4.12 Recogrend
corrections or modifications

to .programs
. 1 2 3 4 5

1 2' 3 4 5 1 13 4.5 1 25,4,5,:_:,
4.13 Other

_:.,..................,........
.....

1.1 3 i .5'.' ---1:limii
1 2 3 4 5 1 2 3 4 5 .'

,

,...... ,..........-....----

5.00 DOCUMENTATION

5.01 Prepare a Program
documentation manual

1 , , . 1 2 3 4 5 1 2 3 4 5 12 5 4 5 1 2 3 4 5
!

5.02 Write
computer operator

instructions
1 2 3 4 5

1 2 3 4 5 12345 1,2 341.
5.03 Write

documentation updates
after,a-program revision 1 2 3 4 5, 1 2345 1 2 3 4 5

1 2 I 4 5:
5.04 SUmmarize

the controls in program to detect errors . 1 2 3 4 5 1 2 3 4 5
1 2.3, 4 5 1 23 4 5.:

5.05 Summarize
calculations used In program

1 2 5 4 5
1 2 3 4 5,

1 2' 3.4 5' 1 2546 Other

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3,4 5 '

.

;
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ENTRY LEVEL PROGRAMMER TASK INVENTORY
PERFORMANCE IMPORTANCE

ver 7;477 7517
220:Inthiy 2:Low 2ESCei

3:Monthly'

4:Weekly
6,00 MISCELLANEOUS

Mally

6.01 Keypunch program
1 2 3 4 5

6,02 Patch computer programs
1 2 3 4 5

6.03 Perform program maintenance
1 2 3 4 5

6,04 Convert a program to another language
1 2 3 4 5

6.05 Operate computer for program tests
1 2 3 4 5

6,06 Use Job control language (Control Cards) 1 2 3 4 5

6,07 Use virtual storage techniques
1 2 3 4 5

6.08 Perform number system arithmetic 1 1 3 4 5

6.09 Convert numbers between number systems 1 2 3 4 5

6,10 Prepare printer carriage tape 1 2 3 4 5

6,11 C4her
I 2 3 4 5

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE; This section to be filled out by graduates only.

Indicate the amount of emphasis you feel should be given
to the following areas of instruction:

7,00 GENERAL EDUCATION AND LEARNING EXPERIENCES

7.01 Accounting

7,02 American institutions (Government)

7.03 Communlcations Skills (English)
0

7.04 State Competitive Data Processing Exems

7,05 Economics

3:Average 321rportant

4sHigh 4:Very

5:Very Hlgh 5:Critical

1 2 34 5

I 2 3 4 5

1 2 3 4 5

1 2 3 4 5

I 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5,

I 2 3 4 5

12345

I 2 3 4 5

FUTURE' NEED

7Fr-ow
2:Low

3:No Chant

5=Very RIO

1 2 3 4.5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5

I' 2 3 4 5 I 2 3 4 5

1 2,3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 I 2 3 4 5

:1 2 3 4 5 I 2 3 4 5

1 2 3 4 5 I 2 3 4 5

1 2 3 4 5 I 2 3 4 5

1 2 3 4 5 1 2 3 4 5

* * * * * * * * * * * * * * * * *

EMPHASIS

IRITre or no emphasis

2gLesi emphasis then'now receiv1ng

3:Seme as present'

4BMore emphasis then MN receiving

51101 major importance- -greater emphasis

1 2 3

. 1 2 3

1 2 3

1 2 3

1 2 3

7.06 Effective Speaking (Speech)
1 2 3

7.07 Field Trips
i 2 3

7,08 Student Data PrOcessing Clubs, ..... 1 2 3

7.09 'Office Management
'1 2 3

7.10 Psychology of Human Relations
1 2 3

7.11 Statistics "...I...1.i.... "mi. 1 2 3

4 5

4 5

4 5

4 5 ['LEASE OETUON'TOi",'

4 5

Joseph N, Kettner, Jr.

4 5 DistriCt tiTichniteilesti

4 5
620'West Cloiremoet.Avenue

Eee Claire, WI 64701

4 5

4 5

4 5

4 5 VTAE District No.
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f TECHNICAL INSTITUTE

District Office: Racine Campus Elkhorn Campus WGTD

2520 - 30th Avenu, 1001 South Main Street E. Centralia St. S. Hwy. H 91.1 FM Radio

Kenosha, WI 53140 Racine, WI 53403 Elkhorn, WI 53121 Kenosha, WI 5310

Phone: (414) 658-4371 Phone: (414) 637-9881 Piton*: (414) 723-5390 Phonc (414) 552-9483

Keith W. Stoehr
District Director

March 1, 1976

Dear Sir:

Gateway Technical Institute, in cooperation with

District One Technical /nstitute - Eau Claire, is conducting

a statewide study of the Data Processing Associate Degree

Program. The pmrpose of this study is to determine the

relevancy of the Wisconsin Vtcational Technical Adult Educa-

tion Data Processing Programs to actual work experiences of

graduates of the program.

A. an integral part of this study, Gateway is con-

ducting interviews of graduates and their immediate superv.,

visors/employers. Mr. Robert Myers, as the principal inter-

viewer for this project, would appreciate having a few minutes

of your time to assist him in determining the educational

needs of students enrolled in Data Processing Programs.

Cl

Sincerely,

William J. Becker
Assistant Director
Research and Planning



DATA PROCESSIM

GRADUATES

I. What is your present job title?

....=110 Computer Programmer

Programmer

Jr. or Trainee Programmer

Other

What was your first job after graduatiqn?

Was'your degree necessary in obtaining your present job?

Yes No Don't Know

What is your opportunity to advance on the job, to further utilize your'

training?

Excellent Poor Good None

Are employees encouraged to take advantage of Vocational Technical education?

What skills do you feel were most important in obtaining your first job

in data processing?

Which three areas .id you Mid most helpful in this programl

Instructor's Filws Equipment

Handouts Textbooks Other audio-visual
materials

Field trips to local induOrY Other
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Which three areas could be improved?

Instructors Films Equipment

Handouts Textbooks Other audio-visual materials

Field trips to local industry Other

9. How do you feel the above three areas could be improved?
-

a.)

b.)

c.)__

DD. Are there any areas you were not trained for which you feel should be

included in the prograna What are they?

Ll. We would appreciate any comments you may have concerning this program:

7 4



DATA PROCESSING

EMPWYERS

1. What position does the graduate of this program hold in your company!

Computer Operator

Programmer

Jr. or Trainee Programmer

Other

2. To wbat.extent was the degree a factor in hiring the individual for

the position?

Required

Helpful but not reqUiied

Prefer actual work experience

Prefer to train ourselvet

Not needed at all

3. In your company, is there a need for the skills the student acquires

through this program?

Yes,

No

No opinion

4 Do yOu.encourage employees to take advantage of this programl

Yes

No

PrObably-will in the future

Not likely tt, in the future

75



In your company, what is the opportunity_of job advancement for

the gruduate of this program, allowing him tO further utilize his

skills?

Excellent

Good

Poor

None

6. What skills are most important in-hiring an entry level Data.Processing

.employee?

7. What were the strong areas of this employee/graduate?

What areas could use improvement?

9. How could these areas be improved?

10. Would you hire other graduates of the prograna

11. We would appreciate any comments you have concerning this program.
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Lieduates N=31

Tabulation of Interview Response

What is your present job title?
2 Computer Operator
8 Programmer

,. 5 Jr. Trainee Programmer
16 Other:

Program Analyst
2 Sr. Programmer
1 Sr. Computer Application Technician
1 Systems Programmer
1 Project Leader
1 Operations System Librarian
1 System and Procedures Analyst
1 SysteMAnalyst-

" 1 Manager of Office Procedures and Systems
L Computer Applications Technician-Software

2. What was your first job after graduation?
11 Programmer
5 jr. Programmer
5 Computer Operator
2 *CompUter Applications Technician
2 Programmer Trainee
1 Computer Programmer
1 COntrol-Clerk
i Tape Librarian
1 Operator/ ProgrammIr
1 Keypuncher/Computer Operator
1 Project Leader (had prior experience)

3. Was your degree necessary in obtaining Your present job?

21 Yes
5 No
5 Don't know

4. Mast is your opportunity to advance on the job, to further utilize your training?

3 Excellent
24 Good
1 Poor
3 None

5., Are employees elcouraged to take advantage of Vocational Technical education?

24 Yes
7 No
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What skills do you feel were most important in, obtaining your,first
job ilibats Processing?
.13 Programming 2 Technical coMpetency
7 COBOL 2 FldwIcherting
6 Computer Operations 2 Hands-on esperience
4 .Langusges 1 Coding
3 Basic Concepts 1 Attitude
3 Accounting 1 -JCL
3 Assembler 1 Nutber System
3 Logic 1 Testing

7. Which three areas d.id you find to be
30 Instructors
15 Equipment
21 Textbooks
3 Field trips to local industry
0 Films
11 Haidouts
2 Other audio-visual materials
2 Othert

1 Manuals
1 Assignment

Which three areas could be improved?
2 Instructors
8 EquiPment
9 Textbooks
2 Fieldtrips to local industry
6 Films'
4 Handouts ,

7 Other audio-visual materials
11 Other: .

5 Laboratory time
1 Curriculum
1 Industry
1 an
1 Technical Literature
1 Languages'.
1 Standard Operation
1 Trial and Error

most helpftl in this program?

9. Hooi do you feel the above three areas could be ipproved?

Textbooks:
Should be easier to understand (2)
Are aimed at people that have a better understanding of subjects

than beginners:4 do
ShoUld be less technical, be more application oriented
Should be more up to date
Should be more comprehensive
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0'.

Equipment:
Should change to IBM (2)
Need more opetating time
Faster ttrn around time for equipment
Need a large computer or better operating schedule

Should use same equipment industry is using
JCL should be stressed
Should.use and.teach some mini-computer
Teach the concepts of a package rather than a specific -vendor's

Package

Other Audio-Visual:
Ute to cover more difficult areas
Ude tO "help convey ideas and alternative methods of handling a

problem
Need more atdio-visuals
Should use more package
Greater use of cassettes. to reinforce rather than teach basic concept&

Use audio-visual for coding techniques that textbooks don't show

Films:
More education films (2)
Use to cover more difficult areas
Vse-to show available equipment
Needmore films .

Should be used to cover general topics

Handouts:
Need examples of programs from industry
Are out-dated, should be kept current
Need handouts on errors, why and how to correct

Instructors:
Are too willing to help students, Shotid stress more use of manuals

.
Some insttnctors get off the subject and stress their own ideas

too much

Other:
Laboratory - Need more lab time (5).

Field Trips - Have more field trips (2)

Curriculum - Should be on current concepts
Industry - Need a closer relationship in the industry

JCL - More time on JCL, have students set up their own JCL

Technical Literature - Should have technical literature availatle

und use for discussions

Languagea Need OS language, stress %ore JCL
Standard Operations There should ;:e. a course on standard operations

Trial and Error - Instructor should haA. out assignment and let the

student write and run their Own programs with less instructor

assistance

7 9



10. Are there any areas you vere not trained for which you feel should

be included in the program? What are they?

14 JCL 1 Interactive programming

4 Structured Programming 1 Disk parts

4 Data base system 1 RJE
3 Systems development 1 COBOL
3 .Software 1 BAL for IBM

2 Hands,on experience 1 Technical systems work

2 CRT 1 Human relations

2 Operation 1 OS

2 Manufacturing areas 1 Deskdebugging
2 Data Communications 1 File set pp

1 Internship program 1 Concepts on all types of machines

I Advanced post-graduation
classes

1 Accounting

11. We vould appreciate any comments you may have concerning this program:

18 Good overall program
9 Hands-on experience is important
6 Structured programming techniques are important
3 Accounting courses are very helpful
2 Assembler programming should be stressed
1 Program fills a real need
1 General education courses should be more flexible
1 Need more statistics courses
1 Instructors should have a more practical background
1 Instructors are very helpful

1 Should be a 2i year program
1 Need more on JCL for IBM
1 RPG courses are helpful
1 Are using some modular programs
1 Need more en languages and programming
1 Less on concepts and theory
1 Individualized studies were very helpful
1 Office management course was irrelevant
1 More background in business situations
1 Stress communication skills
1 Grades are very important
1 Employers vant experienced programmers
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Tabulation of Interview Response

Employers N=32

..

1. What position does the graduate of:this program hold

2 Computer Operator
13 Programmer
5 Jr. Trainee Programmer
12 Other:

5 Programmer Analyst--
.1

1
1
1
1
1
1

Sr. Programmer
Sr. Computer Applications Technician
System.Prouammer
Project Analyst
Project Leader
Assistant Manager of Operations
Computer Technician

in 'your company?

21 To what extent was the degree a factor in hiring the individual for
the position?

7 Required
16 Helpful but not required
3 Prefer a6tual work experience
2 Prefer to train ourselves
4 Not needed at all

3. In your company, is there a need for the skills
through this programa

32 Yes
O No
O No Opinion

the student acquires

_

4 Do you enCOUrage employees to take advantage of this program?...
214 les
6 No'
1 Probably will in the future
1 Not likely to in the future

5. In Your company, what is the opportunity of job advancement for the
graduatepf this program, allowing him to further utilize his skills?

7 Excellent
22 Good
1 Poor
2 None

6. What skills are most important in hiring an entry level data processing
employee?
15 COBOL
9 Logic,
8 Programming
6 Languages
6 Assembler
5 Attitude
5 Communications
3 Flow charting
2 computer Operations
2 Basic Concepts _.81

2 Technical competency
2 Coding
2 FORTRAN
1 Accounting
1 Testing
1 Debugging
1 BAS/0
1 Math
1 RPG
1 PLI



What were the strong areas of this employeeigraduate?
10. COBOL 2 OSL JOb.Control.
9 Basic understanding of 2 Accounting

programming 1 Outstanding in.all areas5 Assembler 1 Knowledge of languages
3 Good knowledge of data 1 Technical knowledge

processing 1 Initiative
3 Operations 1 Good attendance
3 Motivation 1 Quick
3 Willingness to learn 1 Creativity
2 Ability to work alone 1 Ability to get along with2 Communications co-workers
2 Ability to-follow instructions 1 Knowledge of applications
2 Logic ability and language
2 Attitude 1 Self confidence

8. What areas coUld use improvement?
4 JcL
4 Documentation
4 CoMmunication
2 DOS
2 Relationship of business and data processing concepts
2 BAL

.

1 CRT
1 Reeds to pay attention to instructions
I Doesn't loolCfor enough ahead for problems
1 Technical areas of operations
1 Utage of standard type utility programs
1 OS

1 Computer time management
1 Opranization skills
I Structured programming
1 Flowchart
1 wrAor's equipment
1 Effixient programs
I Use of significant names

9. How could these areas be improved?
12 More emphasis in school
2 Need more experience
1 Have and use CRT equipment
1 Offer a Business Concepts course
1 Possibly by an intern program
1 Cover other types of JCL and utilities
14 Nb answer

10. Would you hire other graduates of the program?
29 Yes
I No, company policy tc. hire only 4 year graduates

'2 Prefer experienk:::

8 2



11. We would appreciate any comments you may have concerning this program:

19 Hands on experience is helpful
16 Structured programming is very important

5 JCL is important
Satisfie d. with the training the employee received

4 Structured programming unimportant at this time
v

3 Do not need hands on experience
3 System design is important
3 Need more communication skills
3 Need more operations
3 General business baekground is helpful

2 Database syiteUs should be tauelt
e Modular programming is important
, Need more on logic
1 i!lould stress total Job picture

I Need intricate programmin&
1 Operator instructions are important
1 File layouts, print out layouts, are important

I Need technical writing
1 College or techniCal training is"desirable

IMS and CICS should be taught
1 Assembler for IBM
1 Internship would be helpful
I Need more insurance background
I Need mure COBOL
1 Exposure to more languages
1 Data Processing supply is lower than demand
1 Exposure to different print forms
I Need good basic understanding of programming
1 Accounting courses are helpful
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Competency

4,04 Correct logical error:

01 'Read a program listing

e

4,03 Correct syntax (clerical) errors

4102 Desk check a Iragram

6,o6 Use ob mak lenguage

(Control Catds)

15

1
Sole items pay appear to have the $ue mean and different

iph due to rceding the nen to two dicing places after retied,

,

It

,
Milne

Rank CV. Rank BA ainr-11;" 1
,

4,39 4,45 4.01 31

Graduate 0,80 0.79 I , o',

2 .3

Employer 3 0 77 5 0 64 7 0 89 3 cs

4,5u 443 4,33

Instructor 4 5 0,67 2 5. 0,58 8 1,07 O'i

.

. 4,37 4,85 4,20 31;

Graduate 2 0,79' 1 0,119 0,74 0«

, ,

: .1, 1 047 1 0,31 2 o,8o 6

1 7 3

Instructor 1,5 0 6 , 0.58 5 0.90

. ,. 1'41'5 4,52 11.16 3j

Graduate ) o.9 2 0,80 0,76 18 5 0.

4.13 7 3. 1 1.

22127 er 11 MI le 0.67 3., 0174 1

4,42 4.75 4--,42. 4,

Instructor 8 0. 6 0.62 5 0179 20 5

,

4,14 4150 .. 31." 1
Graduate '4 0 1., 11 0,80 5 0,85 3 O.

.27 , 41t12 34
2 0 80 2 0,38 5 0,99 2 0',

..5 ,

Instrucior 4,5 0,6 2,5 0. 8 0189 11 3 0.

. 4,47
,,

4109 3191 38

Graduate i., . 0,56 5 1,16 6 0,t 1«

3.85 4,39 3,54 3«

'lo 10 1,08 '; 6 1,25 6 1,04 18 1,

.17

Instructor 14. 0.87 10 0.80 14 0. 20 li
Oh.:'ft

281D,oltanclard Deviation, A lat standard devisi:iii
*cat's a higli,degree of consistency,: iireanceue,,,



Competency

4.09 Test program using test date

Importance

Mean

Rank SID,

Frequency Performance Future Need

Mean Mean Mean

Rank S.D. Rank S.D. lank S.D.

4,o6

6 0.83

11.09

Employer

4,58

Instructor 4 . o

Graduate

elo

3,02 Write higher level language Graduate

instructions

3,26 Use coding sheets

4.10 Test program using live

(user) data

6.03 Perform program maintenance

4,o3

10

40'38

3.88

9 0435

3,64

3.87

o.8z,

3.75

7 0.82

4.75 41bm

0.92

3.84
3,76 3.76

1 1.54
0.93 0.99

Instructor

Graduate

1

°. 0698

1421

.%

4.20 361

Ci°81411.....02sEMS,im S

3.32
1 c,8o 39

Instructor

Graduate

Employer

Instructor

2.5 0,58 1,5

3.64 3.75

6 .0 it o 82

3.91.

3,69
1585

3,66

.00

20,5 1.13

4,09

15 5

le:ottlirL
4.

I an,
,

Instruteg
ummormwentre

3

,

;,,



Competency

2,08 Prepare a test data for pro. Graduate'

grams

Em loyer

Importance

Mean

Rank S.D.

Frequency

Mean

Rank S.D.

Performance

Mean

Rank S.D8

hture Reed

Mean

Rank S.D.

343 3.69 3.77

L18 1111 20 o 84 lo 0.94

3.85

1

Instructor

1,05 Work with other programmers Graduate

on problems

Employer

14 0

3,77 4.11

12 0.8 8 1,08

3.69

15,5 o.88

3,6r

9 5 0.72

3,45

49 2:22.:

3.81

7 0.8

Instructor

5.02 Write corputer operator Graduate

instructions

Em

3.75

6 o,

3i75

50

0.91.

Instructor

4.07 Read a file dump Graduate

5 25 ,

3,63

23 0,86

Instructor

,44.

3.20 Write comments in program Gradgate

Employer

q1.71,10

26 o 82

20,5

3,74

19 1.08

3.93

12 1 20

4,17 3,41

8 1.10 11

,

Inatructor 1.5 0.65

4,75 4,42

0.62
1 90

3.78

8 0,97

3.6b

9 5 0,82

4,45

2 0.82':



Competency

-1111Oancr'-
TcUJ --

Mean Mean

Rank S.D. Rank S.D.

Mean

Rank 1 S.D. Bank

os.0144,11.
*omit.. we... 0, ^

3$22 Write edit routines
Graduate

3.16 Write error routines

66. -

3.67

164 0,95

3.5r
22 0,72,

Instructor

Graduate

17 3,62

120...

3.50

Instructor

3,76

0

3,29 342::
0 5 0.77

17 4118,

0 0

3,67.

4,08 Rea d. a cross-reference listing Graduate

3.09 Write sequential disk file

handling routines

np1oyer

3.72

18 1 0
3.21

0.e6i

Instructor
0.87C

Graduate
.3.53

r 21.5 0.98

204

4.06 Read a memory dump
Graduate



Competency

Importance Frequency

Mean Mean

Bank S.D. Rank S.D.

Performance

Mean

Rank S.D.

Mare Need

Mem

Rank S.D.

1,04 Work with systems analyst on

problem

3.10 Use indexsequential disk file

handling nutines

6.02 patch computer programs'

5.03 Write documentation updates

after a program revision

2,09 Select apropriate data names

for data

93

Graduate

ER1oyer

Instructor

3,64

0 .;

3.53

1

3.39

0

3.56

31 3

12 0.98

342

52 MO

3.

11 1.30

3.33

no 1.15

347

41 047

3.15't

11 0.85

3.25

58 1,14

Graduate

3,64

22. 090

lover

3.53

21. 0.89

Instructor 14, 0,75

3:06

1.32

3.54

0.89

3.36

54.5 012i

Lop

3.2

28 1.42

3,

20, 0.94

27 0,95

14 083

3

0.85

475

0.81

Graduate

Employer

Instructor.

3.64

22.5
1'15
3.21

45 .1.13

4

'13.44

4

Graduate

.3.63

24 0 56

DIYI Ilo er 20

3.55

5

1 3 :2

Initructor 33 1.06

Graduate

Employer

Initructor

3.39

22 1.48

2.61

50 1161

f-,42

64 1.31

,2,98

0 1,20

3,29

27 1.24

3,62
5

1,06 I 36 1,12

3.49 3,48

3.23 1 2.95

1.04 55 1,18

3.33'[ 3.0C

1.41 1 6 4

3.48

38 0.87 13 0.9C

3,a
43 0.96 15 I

3.9t
31 5 1.19 29 Lic

3.83

10 0.80

3,5:
34 8i

3 2. 3 .

9 ol% 28 o.8!

14 0,83 11,5 0,81

i

!''n

X

, 1.

94



Competency

3,12 Use tape file handling routines

3.17 Use library routines

3.05 Ute disk sort utility routines

3.15 Write subroutines

1,03 Work withiusers on problem

95

Importance

Mean

Rank S.D.

'Frequency

Mean

Rank S.D.

Performance

Mean

Rank S.D.

FOure Need

Mesa

Rank SID,

3 61 3.18 3,68, 3.3!

Graduate 26 4 I ,,,

3.4o 3,15 3,0:

Emao er 3 . 0.8 1,4 k 2 ;

' 4.7 A 4,00 3.61

Instructor 16.5 o, 8 1 o. 4 20. 0, 4 41 ail

3,60 3,21 3,62 3.61

Graduate' 27 '1,10 27 1,4 2 0, 22 1,01

3, 5 3,50 3,31 3

loyer 27 0, 21.5 1,41 24 0,81 27 0 '

3,7 3,5o 3,9:

Instru tor 42 0, 4 1,0 26 ,..,11

Griae 28

3.57

1102' 2 31:308 n 370,786 24

3 0 3 .5 3,3 3.31

EgOer 32 0 91 16 1.25 l' 0 8

3 .7

012

3.8;; J , 3.75 3.25

Instructor 36 0 40 0,62 4 o 8 0,8'

oh

Giidnsie 29

3,57

,140 39

2,96

1,44
I

3,56

o 2

3,6:

o

,3, 1 3,10 3.5'

Dio.lo er 29 0,89 36 1.37 39 0,88. 21 0,8.

Initructor
42 1 15 4o 3.,16 41,5 IA

3,51 2197 3,28 3.7:

o'iguaie 3 -1146 H,, 38 1,35 52 , o 92 11 o12

EmplOyer , 55. 1,22 38,5 40 64 0,98 20 1,01

2 92

Ilisiructor 58 P89° 4985
0,77 56 0.8

0

,1!











Competency

Importance Frequency

Mean Mean

Rank S.D. Rank S.D.

Performance

Mean

Rank S,D,

Mute Heed

Mean

Rank S.D.

340 2,67 3138

3,11 Use random disk file handling Graduate Off 4 1 34 0 95

routines 3.25 2,59 2.97

Employer 41 0 51, 1,16 50 0,96

Instructor 44

3

1 21

2,92

4

355

1 2

3154

3M J.00

3.36

15 0.88

3,47

4 1

5.01 Prepare a program documentation Graduate

manual

1.10 .Prepare a disk record layout

3,21 Write instructions for internal

external controls

3.07 Write tabie searching instruc.

tions

97

Employer

3,49

2 1.18

2,54

48

3.30

0.

Instructor

3.

23 o,94

3,31

28, 1.22

2.97

48,5 o,96

3.55

42. 1.21

3,67

18 o

3

13 o

7

3 o

6, 12

Graduate

Alger l

3.47

1,03

2,58 3.64 3,48

26 0

3.21

0

2,71

44 0 4

3 5

0,85 1 ol

3.09 3,50

61 5 1,04 48 0 97

7,

Instructor 56 5 0481

Graduate 4 1 09

2,83

53,5 0,94

2.79

42 44

Employer 42 105

Instructor

3

42 1 50

2, 3

37 1,46

3, 5

32 1,81

Graduate

3,45

35 01 29
3.16

3,43 3,10,

4 0 91 40 1,08

57 1 02 38 0.92

27 1,48 455 1,42

3,60 3,46

28 0,84 37 0,89

)1

Instructor

3,20

25 Aim 30

13
041 7

ITI

26 0.78 31 0.70

3,50
30

11

10,5
0.

9 0,92

98



Competency

Importance Frequency

Mean Mean

Bank S.D. lank S.D.

Performance

Mean

Rank S.D.

hture Need

Mean

Rank S.D.

3.14 Use data communications routines

2.07 Use structured progr

techniques

:IIing

3.13 Use card file handling routines

Graduate

Eta lo er

3.71

3.81

4,18

Instructor

Graduate

Sin

3,82

Instructor

3.34 3,75 3,00

24 1,29
J

16 0t87 61 5 I.

3.35 3,41 2,

6 1,44 16 0.17 62 0.7_2

3,75 4,42 4.17 3,27

InItructor 6 0,8 II. 0 14 0 2

Graduate

Employer

3,06 Write table building instructions
Graduate

Instructor

2,10 Select fil organization & Greduate

access methods for data files

99

2,58

46 1,37

55 1,38lo r 28 ,1 03

.10 3 9

7 0.74 30

3,24

56 1,00

3.34

42 1 01

Instructor
24 1.00 57.5 1.60 24 0.78 36,5 1,32

100



Competency

Importance

Mean

Rank S.D.

Frequency

Mean

Rank S.D.

Performance

Mean

Rank S.D.

Future Need

Mean

Rank S.D.

101

1,08 Prepare a printer spacing form

1,01 Use company vstem stanc;ards

Prepare a general (logic)

program flowchart

4,12 R:corzend corrections or

modifications to programs

6,08 Perform number system

3.35

Graduate 41 0.95

3,41

Employer 3
0,93

3,75

instructor 36 4,97

3.30

Graduate 42 100

3.05

14

3.05

1,27

22

3.69

0.86

3,75

o62

4.13

7 1t2

3,34

115.

3.38
3.27

17 M 41 99 k

3,75 3.82

29 1114 12.5 1,40

3.36 3.66

46 0.77 21 1,41

2TTT 3r
o ql 8 1 1

3.75
09

1 36 15.5 1 14

Employer

Instructor

3.37

08

3. 1

18 o

3.75
17

1.29 1 1.34

3,30
3.02 3.67 3,44

Graduate 43 1 o j5 12 24 o 86 39 0.22.,

3.05 3.1,

En10 r 24 0,94 34 1.27 37 0 79 44 0.95

3

17.5 0, 23 1.08 26.5 Loh
CO

Instructor 24 1,04

Graduate

3,24

1,03

loyer

Instructor

3,24

44 0,98

3,73

39.5 La

2,9! 3.31 3.55

40 1,21 50 0,92 29 0.92

3.25 3.011 3.52

29 1.20 45 0,95 23.5 0.78

3.08
1..14 4.00

44.5 1.31 36 1,03 20.5 1.05

Grdduate

arithmetic Employer

Instructor

3.20
2.85 3,45

145 1,17 41 1.6o 39 0.99

2,7) 3.17

58 1.10 43 1.62 35 IA

3,2o TN)

62 143 62 1,04 45 1,08

3.11

55 1.08

27,/9

61 0,99

TA0

51.5 0.97

102



Competency

Importance

Mean

Rank S.D.

Frequency

Mean

Rank S.D.

Performance

Mean

Rank S.D.

1

Mae bed

Mean

Rank 5,0,

1.09 Preparo a tape record layout

2.11 Select appropriate programming

language for problem

5.014 Summarize the controls in pro-

gram to detect errors

4.11 Edit program for effective use

of auxiliary storage

Graduate

Dmployer

3.19

,1.05

3.38

34 1,05

Instructor

Graduate

Efftloyer

Instructor

3.36

6.5 0,81

2,26

6

2.30

58 1.zi

2.83

515 0.94

3.49 3.18

16 0.96 5k 0.91

3,22 2,99

11 0.86 54 107
3.09 3,40

61, 1,04 5115_ 1,47

3,18 1.84 1

3.36
7 1,26 68 4 Ig 1,24

2.73 1 2,79 2,68
64 1,21 69 1.20 61 1.26 66 1,14

3,43 1,83 ! 3,43 3.27
1.17 32.5 1.14 i 49 ;,, 27 57.5 1,9

3.17 2,34 1 3,26
3433

1.08 _54 1.31 1 54 o 47 422
3,34

2.79 2,97
3.49

0,97 41 1,25 48 5 0,87 25 0287
3:40 3,00 3,30

3,40
1.35 46 5 1 41 56 5 1.42 1 1.5 1.35

)

3.16 2,20 3,20 3.29
49 1,13 62 1,30 59 1.00 149 1 08

2,78

67 1 22

Graduate 48

Employer ' 39

instructor 54

Graduate

Employer

Instructor

.2.96 2, 9 2,75

59 1.11 59 1.30 63 019
4,00 2.2 ',63

24 0,76 6 1.54 37 1 06

3.12

48 0.3

4,22

0,83

3.15 3.25 3,65 3.272,01 Use standard flowchart symbols Graduate 5

1

1.11 25 1.22 25 0,87 50 0.93
311 3,42 3,32

Employer 46.5 1,04 23 1,42 23 0,87 ' 51 0.92

jig 14,te 3,3 4.00

Instructor
27 1,31 11,5 0.79 25 1.34 20.5 0,89

103
104



Competency

Importance

Mean

Rank S.D.

Frequency 1 Performance

Mean Meet

Rank S.D. Rank S.D.

3.04 Use tape sort utility routines

4.05 Read a trace

1.07 Prepare a card record layout

6.05 Operate computer for program

tests

2.06 Divide a program into modules

105

3,14

Graduate 51 1.16

2,21 3,43

Future Need

Mean

Rank S.D.

3,05

E.10 r

Instructor

Graduate

Em lo er
51 1,08

24
4 oo 3 67 , 3.67

Instructor
26 0 34 1

Graduate

Employer

Instructor

3.11 2,47 3.56 3.02

51 1106 50 1 07

3.13 2,57 3.33

49 119 52_ 1.11 0.il 59

3.17 3.25

6 o 0,62

3.33

08

0

2.:,

1 03

3.18

0 87

3.11 2,98

Graduate 54 1.25 37 1.62

Employer

2,93 2.8'2

62 1,17 38 5 1,68

1,91 3.25

Instructor . 69 1114 40 1

3.10 2.30 3,20 3.34

Graduate 55 1,22

3.15 2. 2

1
48 1,08 1 0 : 4 1,13

Instructor 115



Competency

Importance

Mean

Rank S.D.

Frequency

Mean

Rank S.D.

Performance

Meat

Rank S .D

hture Need

Mean

Rank S.D.

5.05 Summarize calculations used

in program

2.03 Prepare a detail program

flowchart

Graduate

3.26 3.20

1-7
3.39

3

1u LAI

3.13

54 1,06

?iiloyer

Instructor

3,00

1.41

2.95

3.30

56.5 1 42

Graduate

?ployer

Instructor

6.09 Convert numbers between Graduate

number systems

6.07 Use virtual storage techniques

3.19 Use macros

107

3.10

57 1.14

3.33

41 1.05 42 0,77

3.5/3

4 1.16

3,09

58 1.23

1.01

3.55-

47

3,10 3,00

8
61.5

3.10

Instructor 5

Graduate

3.17

1.22 46

3.13

47 1.29

,.0

1 51 1 39.5 1.34

3.09

6 1.11

Instructor .

r

.2

60 1 00

3 55

1.29

410Yer

Instructor

3

56
1.22

57 1.50

1,08 4.ofr

20
0 ' 4 1 019°

54 142 56
1.02

20
0.95 ose

los



Competency

3.23 Write check digit checking

routines

3,24 Write check point-restart

instructions

Inportance Frequency

Mean Nem

Rank S.D. Rank S.D.

Mumma
Kean

Rid S.D.

hture Need

Men

Rank S.D.

Graduate

Emiloyer

2,87 1,89 3.17

66 Ix ,66 id° 63_ Lo8

2,54 1.66 2.56

68 Oz 68 1,02 6c 179_

2,89

64 1,02

3,25 2,83

Instructor 59 1.29 9S 1A40

2,84 1,74

Graduate 67 1,15 69 145

2.59 1,60

EmPloYer 67 Ix
Instructor

3.00 2.33

1.11 65 1044

3.08

64

2,67

67 1.09

3.18

62 i.11

2,96

2.39

71.s.gs
2.80

69 1.40

2.84 2,011 3.13 2.61

3,03 Write report program generator
Graduate 68 431 63 1.56 66 1 17 69 1.28

language instructions 3.13 2.26 2.93 2.94

Employer v 1.1g lip 156 4 4.0 ja 1.20

3.90 3,08 3,60
!

3.80

Instructor 30 I88 44,5 11 18 ;1g 'CI Q49

3,25 Write form test pattern routinP

6,01 Keypunch Orogram

109

2,66 1,7 2 68

Graduate 6 la 7 o 6fi i:i 6$ 9

,2.30 1 2,55 2

EmploYer 71 1.05 73 0,7, 71 0,97 JO 141

3,00 2,27 2,88 3,11

Instructor 67 131 66. pt 0 1.46 61).5 1.27

2,52 2,59 3.33 2,40

Graduate
119010

2,23 2.70

4,9

-131.1

.2i

2,45

uployer 73 2L21 41_ 113j 2$ ili 72 02:!20

2,55 2,83

Instructor 2
4 2

110



Competency
Isportance

Mon

Rank E.D.

Prequency

Mean

Rank S.D.

Performance

Man
Rank S.D.

!tun Need
Mean

Rag S,D,

3.01 Write assembler language

instructions

1.02 Vete a detailed description

of a problem

3.08 Write table sorting instructions

1.06 Prepare a system flowchart

3.18 Write libiary routines

111

Graduate

Employer

3.04
61 1.18

Instructor

66

Graduate

2.70

146

3,50

47,5 1,08

Employer

Instructor

Graduate

2,01

65 1.48 _65 14
3.14

6s 111

2.67

59.5 1,50

2.79

1.12

3.110

51 1.07

3.03

62 1.13

z.0

1,02

60 0.67

244
63 LE

2,42

51 1

2.02

Eloployer 65
2,73

,

Instructor
3

54 0.97

2,82
66 1.1A

2,60

1.21

366
54t5, 1.21

3,02
3,31

69 0.89 48 1.05

2.5 3,22
0,75

1.26

3.33 3.20

1.0351 5 0.50 62

3.20

1.16 61 0.2
2,512,07

63 5 1,19

Graduate
2,94

64 1,06

341

60 0,95

2:89

59 0

2,75

3.: 6 04;

57 5 j.14 1
o. 59 0.83

Employer

Instructor .

Graduate

1.12
52 1,

64 0,78

55 1015 7 10 43t5 0)W.

3,21 3.34

304 3.17
61 1,29 44 0,87_ 45 146

2,50 3,22 3.10
63 1.17 59 1,09 66 1,10

E7loar

Instructor

2,90 1,e4 3.10
65 1,07 67 1,16 67 1.03

12.'p 172 20
6) 13:012., 66 1.21 65, 1.10

-eel"( 20
60.5 1'39 1.47 1.45

5

49

3,16

1.04

1,10

0,99

346

1.33

11



Competency

2,05 Prepare a decision table

6.04 Convert a program to another

language

6.10 Prepare printer carriage tape

2.04 '4.-klare a gridlchart

Graduate

Importance

Mean

Rank S.D.

2.45

Frequency Performance Future Need

Mean Mean Mean

Rank S.D. Rank S.D. lank S.D.

1.58 2,83
2 55

bployer

Instructor

Graduate

Employer

Instructor

2,32 1.70 2 52 2,61
70 0.99 67 0.15 72 Oj 1,05

2.25 1,83 2 3 2.45
73 144 72,5 0,94 71 1.06 72 1,13

2,37
1.56 2,76 2.61

148 72 0.81 2? La 7 1.11

2;32 1,47 1 2,60 2,41
69 0

72 OA i 66 -146 21 VII
2.78 2,09 ! 2,44 3.11

70 1 0 0 8 ,i 73 0.88 64.5 1 ;A
i

73 2445,

1.53 ; 2,74 2.30
73 0,66 1 73 1,21 011 1,95

1,60 2.57 2.49

72 0,85 70.5 006
..7,

6 1. 71 oit
2.60 2,602,00 2.50

i

Graduate

pgloyer

Instructor .0.,

Graduate

lo er

IS
1,86

ri P

1,28
i74 i 7k 0

,2 1 5 2.50 2,28

74 o 8 4 o 4 o ;4. 4

5 2,29 2,09

Instructor 7 0,82 75 0.79 75 1111_ 174 0,14

1.73 1,12 2,00 1.7,1.11 Prepare a palm tape record layout
Graduate 75 1.05 75 0,43 75 1.21 75 1.04

2,01 1,34 2,g 1.93

Omer 75 1.17 75 0,84 7 1.16 75 ;ill
g' 1.67

268 1.82

Instructor a 0.81 1 0 0 1_19

113
114



Data Processing Graduates
General Education and Learning Experiences

Comilting

Emphasis
Mean

Rank S.Dt

Effective Speaking (Speech) 1 3.73
0.86

Field Trips 2 3.56
0.95

Communications Skills (English)
3 3.48

0.89

Statistics 4 3.47
0.85

Office Management
5 3.47

0.26

Psychology of Human Relations 6 3.36
0.95

Accounting 7 3.34
0.88

State Competitive Data Processing Exams 8 3.26
0.10

Student Data Processing Clubs 9 3.26
0.84

Economics 10 2.96
0.75

American'Institutions (Government) U. 2.44
0.77

115



Appendix E

Rank Correlations

116



Rank Correlations

Graduate Employer Instructor

Importance/Frequency 0.89 0.89 0.85

Importance/Performance 0.86 0.80 0.94

-Importance/Future Need 0.90 0.83 0.88

Performance/Frequency 0.90 0.86 0.85

Performance/Future Need 0.69 0.50 0.80

Frequency/Future Need 0.80 0.75 0.73

Importance Frequency Performance FUture Need

Graduate/Employer 0.92 0.96 0.94 0.94

Employer/Instructor 0.79 0.85 0.79 0.75

Graduate/Instructor 0.82 0.88 0.73 0.74

.! - y
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